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The 1994 Military Data Book Supplement, combined with the 1989 
Analog Military Product Data Book, contains detailed technical 
information on the extensive line of Harris Semiconductor Linear and 
Data Acquisition products for Military (MIL-STD-883, DESC SMD and 
JAN) applications and supersedes all previously published Linear and 
Data Acquisition Military data books. For applications requiring Radiation 
Hardened products, please refer to the 1993 Harris Radiation Hardened 
Product Data Book (#DB235B). 


For complete, current and detailed technical specifications on any Harris 
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ABOUT THIS DATA BOOK 


Harris Semiconductor is an industry leader in developing and producing advanced 
Linear and Data Acquisition products for demanding Military applications. 


The 1994 Military Data Book Supplement includes: datasheets for Harris Military 
products introduced or significantly changed since the publication of the attached 
1989 Analog Military Product Data Book, new die plots for products that have been 
redesigned since the 1989 data book and the addition of “Harris AnswerFAX - Data 
Sheets by FAX”. AnswerFAX is the Harris automated response system that gives 
you access to a full library of the latest complete data sheets, application notes and 
other information on Harris products. The 1994 Military Data Book Supplement 
includes shortened version /883 Military product data sheets containing Table 1, 2, 
and 3 data only. For complete Military /883 product data sheets please use the 
Harris AnswerFAX system and request documents using the file number listed on 
page one of every Harris data sheet. In addition, a listing of SPICE Models and prod- 
uct Packaging data provides a wide variety of information at your fingertips. 


It is our intention to provide you with the most up-to-date information on Linear and 
Data Acquisition Military products. For complete, current and detailed technical 
specifications on any Harris devices, please contact the nearest Harris sales, repre- 
sentative or distributor office listed at the back of the data book; or direct literature 
requests to: 


Harris Semiconductor Literature Department 
P.O. Box 883, MS CB1-25 
Melbourne, FL 32901 
1-800-442-7747 
FAX 407-724-3937 


See Section 13 for Data Sheets Available on AnswerFAX 


Harris Semiconductor products are sold by description only. All specifications in this product 
guide are applicable only to packaged products; specifications for die are available upon 
request. Harris reserves the right to make changes in circuit design, specifications and other 
information at any time without prior notice. Accordingly, the reader is cautioned to verify that 
information in this publication is current before placing orders. Reference to products of other 
manufacturers are solely for convenience of comparison and do not imply total equivalency of 
design, performance, or otherwise. 
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TECHNICAL ASSISTANCE 


For technical assistance on the Harris products listed in this databook, 
please contact the Field Applications Engineering staff available at one of the follow- 
ing Harris Sales Offices: 


UNITED STATES 

CALIFORNIA COG MCSE. cicero us estaseneKisaneens 714-433-0600 

SON TGOS 5 i:tdctawnsencanwtese nevus 408-995-7322 

Woodlane HilGs.cecctceecavsen vandes 818-992-0686 
FLORIDA MEIDOUMNG cicdcessvaeeneacenaenedes 407-724-3576 
GEORGIA S00 ee ee ee 404-476-2033 
ILLINOIS SOMAUMNG coda na vkarcanaren ens was 708-240-3480 
INDIANA CRUG 45. 20d ebaesbeawes ccnsenseens 317-843-5180 
MASSACHUSETTS BOON cc ares ear deweneeceeeyeess 617-221-1850 
NEW JERSEY VOONIBES cicedcecssewecte as ce aeene es 609-751-3425 
NEW YORK STG NOs bk os 145d aks ee nk shee enes 516-829-9441 
TEXAS FG bx cyedxaschtxcaesunsereeases 214-733-0800 

INTERNATIONAL 

FRANCE a EOE EEE CE Ce TCC T TTT Tee ee 33-1-346-54046 
GERMANY PR w5 5-040 8s 6 eRe o Rb e eee ieee 49-89-63813-0 
HONG KONG POW 62024000 3b2002 05 neo eee en os 852-723-6339 
ITALY MUBNO. ¢:cetteseeenrdoeaeenewanene 39-2-262-0761 
JAPAN eee ee 81-33-345-8911 
KOREA BOG) cisad aise ecder ander eaweateas 82-2-551-0931 
SINGAPORE OS oak nears ep er eek cenewensaanes 65-291-0203 
UNITED KINGDOM COME s ccxe cosas es vdacseerney 44-2-766-86886 
TAIWAN THOR! oan ey o2esand swans whee o4¥es 886-2-716-9310 


For literature requests, please contact Harris at 407-724-3739. 
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HI-300/883 Dual SPS! CMOS Analog SWIC ooo cscn ese nse acasaviveseuws eas son - 4-46 
HI-301/883 SPOT OMOS Analog SWIC . i caccctacusadaeeeeewasesavenataneaswe ~ 4-57 
HI-302/883 Dual DPST CMOS Anridlog Switch... os cccuscccesesececisneresoceans - 4-68 
HI-303/883 Dual SPDT CMOS Analog Switch... 2.0.0.0... 0... cc ccc cece e eee eee - 4-79 
HI-304/883 Dual SPST CMOS Analog SWICh 2. ccs cence csactvsnceveeavawceenes - 4-90 
HI-305/883 SPO) CMOS ANAIOG SWKCN oc ccececcctvasswessanvewocriseawaerens - 4-101 
HI-306/883 Dual DPST CMOS Analog Switch... 02... ccc cece nce n en neneencces - 4-112 
HI-307/883 Dual SPDT CMOS Analog SWICK 2.5 cscs ccees biacsecamesteweasneens . 4-123 
HI-381/883 Dual SPST CMOS Analog SWIC. .ccssscceeeecck ewe newenewceesas - 4-134 
HI-384/883 Dual DPST CMOS Analog Switch... ..... 2... cee ee ee ee eens - 4-145 
HI-387/883 Srl CMOS ANGIOG SWIG « cscs esc ese been ees badeseeveneewenews - 4-156 
HI-390/883 Dual SPOT CMOS ANgIGG SWHCN ss icciav cers netevecesterasasscases > 4-167 
HI-5040/883 oral CMOS Analg SW 6c ccc s Gace en ssh endh eee devs ts aeunsenned - 4-178 
HI-5041/883 Dual SPST CMOS Analog Switch ......6caccscnevewustnnssanceenunens - 4-189 
HI-5042/883 SPU) GMOS Analog SWIG icc ccccced evened eceaneadensesenaeceves : 4-200 
HI-5043/883 Dual SPOT CMOS Analog SWIC... iss ccaceeveeaeseseueseuusense en - 4-212 
HI-5044/883 DPST CMOS ANGOG SWIC x. cedccdxs anneeeeenenseoeese sews suas es - 4-224 
HI-5045/883 Dual DPST CMOS Analog SWHGH.. ccsnevekccesaccaeveesucenanenans - 4-235 
HI-5046/883 DPDT CMOS Analog SWIC .ccccccccs cance scsencesdsncactanonwees - 4-247 
HI-5046A/883. DPDT CMOS Analog Switch ............. cece eee ee eee eee eees - 4-247 
HI-5047/883 4PST CMOS Analog Switch ......... 0. ccc ccc ccc eect eee e eee eees ° 4-259 
HI-5047A/883 4PST CMOS Analog Switch ........... ccc ccc cc cece cece ences - 4-259 
HI-5048/883 Dual SPST CMOS Analog Switch ............ cc ccc cece c cece wrens - 4-271 
HI-5049/883 Dual OPST CMOS Analod SWIC «2 c.5 ce esec cas vaseesaeseavewntvans - 4-235 
HI-5050/883 SPOT CMOS ANGIOd SWICN « cccccccnnvacscdeGew tanweerawweenaad ee - 4-200 
HI-505 1/883 Dual SPDT CMOS Analog Switch... 0.0.0.0... cece cece eee tence - 4-212 


PRODUCT INDEX BY FAMILY (continuea) 


COMPARATOR 

HA-4902/883 Precision Quad Comparator oo .ccscrascoeeeccevass co nesedevavtnave 
DATA CONVERTERS 

HC-55564/883 Continuously Variable Slope Delta-Modulator (CVSD) .................. 
HI-5700/883 8-Bit, 20 MSPS Flash A/D Converter. .ac.sccsevesssevesswsaaccencuen 
HI-5701/883 6-Bit, 30 MSPS Flash A/D Converter. ........ 0.0... cece eee eee 


DIGITAL TO ANALOG CONVERTERS 


HI-562A/883 
HI-565A/883 


HI-5687V/883 


12-Bit High Speed Monolithic Digital-to-Analog Converter ............... 
High Speed, Monolithic Digital-to-Analog Converter With Reference ....... 
Wide Temperature Range Monolithic 12-Bit Digital-to-Analog Converter .... 


OPERATIONAL AMPLIFIERS 


HA-2400/883 
HA-2444/883 
HA-2500/883 
HA-2502/883 
HA-2510/883 
HA-2512/883 
HA-2520/883 
HA-2522/883 
HA-2529/883 


HA-2539/883 
HA-2540/883 
HA-2541/883 
HA-2542/883 
HA-2544/883 
HA-2548/883 
HA-2600/883 
HA-2602/883 
HA-2620/883 
HA-2622/883 
HA-2640/883 
HA-2839/883 
HA-2840/883 


PRAM Four Channel Programmable Operational Amplifier............... 
Selectable, Four Channel Video Operational Amplifier.................. 
Precision High Slew Rate Operational Amplifiers ...................... 
Precision High Slew Rate Operational Amplifiers ...................... 
High Slew Rate Operational Amplifiers ............. 0... cece eee eee ee 
High Slew Rate Operational Amplifiers ............ 0.0... cc eee ee ee eens 
Uncompensated, High Slew Rate Operational Amplifiers ................ 
Uncompensated, High Slew Rate Operational Amplifiers ................ 


Uncompensated, High Slew Rate High Output Current, Operational 
PGi wk aa thee we absastaweecdeedtoateedsaawaryetacs $e ewes 


Very High Slew Rate Wideband Operational Amplifier .................. 
Wideband, Fast Settling Operational Amplifier ..................00006. 
Wideband, Fast Settling, Unity Gain Stable, Operational Amplifier......... 
Wideband, High Slew Rate, High Output Current, Operational Amplifier .... 
Video Operational ANDI so soincsicaen dees eneneeueedeare ens se aes 
Precision, High Slew Rate, Wideband Operational Amplifier.............. 
Wideband, High Impedance Operational Amplifiers .................... 
Wideband, High Impedance Operational Amplifiers .................... 
Very Wideband, High Impedance Uncompensated Operational Amplifier. . . . 
Very Wideband, High Impedance Uncompensated Operational Amplifier. . . . 
High Voltage Operational Amplifier ............ 00. c cece eee ee eee 
Very High Slew Rate, Wideband Operational Amplifier.................. 
Very High Slew Rate, Wideband Operational Amplifier.................. 
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6-8 ‘ 
6-14 . 
. OBSOLETE 
. 6-16 
- OBSOLETE 
. 3-3 
3-3 . 
3-8 : 
3-8 . 
3-13 : 
3-13 . 
3-18 ' 
3-18 : 
3-23 . 
. 3-63 
. 3-75 
3-28 ‘ 
- 3-99 
3-33 ‘ 
3-38 : 
3-43 ‘ 
3-43 . 
- 3-138 
- 3-138 
3-48 . 
3-53 - 
3-58 : 
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PAGE PAGE 
OPERATIONAL AMPLIFIERS (Continued) 
HA-284 1/883 Wideband, Fast Settling, Unity Gain Stable, Video Operational Amplifier... . 3-63 . 
HA-2842/883 Wideband, High Slew Rate, High Output Current, Video Operational 
| ee ree ee ee ee ee ee ee ee 3-68 - 
HA-2850/883 Low Power, High Slew Rate, Wideband Operational Amplifier ............ 3-73 - 
HA-4741/883 Quad Operational Amplifier... 0.2.0.0... 0... ccc cece cece eee eee ees 3-78 - 
HA-5002/883 Monolithic, Wideband, High Slew Rate, High Output Current Buffer........ 3-83 - = 5 
HA-5004/883  100MHz Current Feedback Amplifier............0cccceeceeceeeeeeee: 3-89 : ce < 
HA-5020/883 100MHz Current Feedback Video Amplifier with Disable ................ 3-94 - - r 
HA5022/883 Dual 100MHz Video Current Feedback Amplifier with Disable ............ 3-100 - O 5 
HA5023/883 Dual 100MHz Video Current Feedback Amplifier ...................00- 3-105 - 
HA-5033/883 Vl I 5,63. xe hd 60 40 08 94 64049 ONT EEN Rede Ke essen as - 3-199 
HA-5101/883 Low Noise, High Performance Operational Amplifier.................... - 3-212 
HA-5102/883 Dual, Low Noise, High Performance Operational Amplifier............... 3-109 : 
HA-5104/883 Low Noise, High Performance, Quad Operational Amplifier .............. 3-114 . 
HA-5111/883 Low Noise, High Performance Uncompensated Operational Amplifier ...... . 3-254 
HA-5112/883 Dual, Low Noise, High Performance Uncompensated Operational 
Ps 5 6 Fee KES Oba wE dew Sew Reon dekbs bneweedne ews 3-119 - 
HA-5114/883 Quad, Low Noise, High Performance Uncompensated Operational 
PUG s 6.2 94.0 o 6 69200440.60000-00 64400805.01.00 05000 009084442ER5 080% 3-124 - 
HA-5127/883 Ultra Low Noise, Precision Operational Amplifier ...................... 3-129 - 
HA-5134/883 Precision Quad Operational Amplifier ............0. 0... ccc eee eee ee eee 3-134 - 
HA-5135/883 Precision Operational Amplifier .......... 0... eee e eee ee eee ees 3-139 - 
HA-5137/883 Ultra Low Noise, Precision Wideband Operational Amplifier.............. 3-144 - 
HA-5141/883 Single, Ultra-Low Power Operational Amplifier ....................005. . OBSOLETE 
HA-5142/883 Dual, Ultra Low Power Operational Amplifier......................000- 3-149 - 
HA-5144/883 Quad, Ultra-Low Power Operational Amplifier.....................0085 : 3-378 
HA-5147/883 Ultra Low Noise, Precision, High Slew Rate Wideband Operational 
PON a6 8.4 94% KARTE 4 EREE 406 40004400800 4ETHE RD OSEAN DEES SO 3-154 - 
HA-5151/883 Single, Low Power Operational Amplifier................. 00 cece eee eee - OBSOLETE 
HA-5152/883 Dual, Low Power Operational Amplifier............ 0.0.0.0 cee eee ee ees > OBSOLETE 
HA-5154/883 Quad, Low Power Operational Amplifier ................ 0.00. - OBSOLETE 
HA-5177/883 Ultra Low Offset Voltage Operational Amplifier....................005. 3-159 - 
HA-5190/883 Wideband, Fast Settling Operational Amplifier ........................ - 3-462 
HA-5221/883 Low Noise, Wideband, Precision Operational Amplifier.................. 3-164 - 
HA-5222/883 Dual, Low Noise, Wideband, Precision Operational Amplifier............. 3-169 - 
HFA1100/883 850MHz Current Feedback Amplifier......... 0... 0... cee ee ee eee eee 3-174 - 
HFA1110/883 750MHz, Low Distortion Unity Gain, Closed Loop Buffer ................ 3-179 - 
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OPERATIONAL AMPLIFIERS (Continued) 


HFA1112/883 
HFA1113/883 
HFA11 15/883 
HFA1120/883 
HFA1130/883 
HFA1135/883 


HFA1145/883 


HFA1212/883 
HFA1245/883 


HFA1412/883 


Ultra High Speed Programmable Gain Buffer Amplifier.................. 
Output Limiting, Ultra High Speed Programmable Gain, Buffer Amplifier... . 
High Speed, Low Power, Output Limiting Closed Loop Buffer Amplifier ..... 
850MHz Current Feedback Amplifier with Offset Adjust ................. 
Output Clamping, 850MHz Current Feedback Amplifier ................. 


High Speed, Low Power Current Feedback Amplifier with Programmable 
CT RNIN oc cee mate ceeegobetecetde ws en eeneenedecdsnasens 


High Speed, Low Power, Current Feedback Video Operational Amplifier with 
COOUL SRO s 6544508 bob 8 cosneca sen ceny ensue Ov ns¥s ce heneeeskes 


Dual, High Speed, Low Power, Video Closed Loop Buffer................ 


Dual, High Speed, Low Power, Video Operational Amplifier with Output 
i ee ee eee ey eS eee ee eee ee ee eee ee ee 


SAMPLE AND HOLD AMPLIFIERS 


HA-2420/883 
HA-5320/883 
HA-5330/883 
HA-5340/883 


HA-535 1/883 
HA-5352/883 


Fast Sample and HOW ... cnn cecdstanvedseaeensasannundeseneeenwes 
High Speed Precision Sample and Hold Amplifier...................... 
Very High Speed Precision Monolithic Sample and Hold Amplifier......... 


High Speed, Low Distortion, Precision Monolithic Sample and Hold 
PEO c 645.40 e064 5064456404684 0 RTO REENE eS eRe ees 


Fast Acquisition, Low Power Sample and Hold Amplifier................. 
Fast Acquisition Dual Sample and Hold Amplifier...................05. 


TELECOM PRODUCT 
HC-55564/883 Continuously Variable Slope Delta-Modulator (CVSD) .................. 


VIDEO SWITCH 


HI-222/883 


Dual SPST High Frequency/Video Switch 
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Harris Military Grade Levels 


MIL-STD-883 describes several levels or “grades” of screen- 
ing for microcircuits. Although basic circuit design and manu- 
facturing process technology may be identical, differences in 
testing, documentation, and product assurance criteria are 


Class S 


Class B 


MILITARY GRADE APPLICATION 


Spacecraft and other “Hi-Rel” systems which require long term reliability in 
a harsh environment. Applications are frequently life-critical and component 
replacement is costly or impossible. Harris class S or equivalent product is 
used in military, commercial, and scientific satellite systems as well as med- 
ical implantible and nuclear powerplant applications. 


Military Systems for harsh applications requiring performance over an 
extended temperature range. Harris class B and equivalent product is used 
in aerospace, strategic, tactical, and secure communications systems as 
well as low priority space and commercial aircraft applications. 


designed to guarantee the needed reliability levels for a par- 
ticular application. Harris offers two basic levels of standard 
products. 


Military Grade Product Offerings 


Harris military grade product is offered in the following levels. 
For detailed process flows and specific quality and reliability 
information, refer to section 10. 


e¢ JAN - JOINT ARMY NAVY 
(Indicated by DESC Issued “Slash Sheet” Number) 
Fully compliant to MIL-I-38535. Changes must be 
approved by DESC who also maintains a continuing audit 
of manufacturing compliance (class S and class B). 

e SMD - STANDARD MICROCIRCUIT DRAWING 
(Indicated by DESC Part Number) 
Fully compliant to MIL-STD-883. Major changes must 
be approved by DESC (currently applies to class B 
only). 


¢ HARRIS CLASS B COMPLIANT 
(Indicated by /883 or /883B Suffix on Harris Part Num- 
ber) 
Fully compliant to MIL-STD-883 Paragraph 1.2.1. 

¢ HARRIS CLASS B “EQUIVALENT” 
(Indicated by -8 Suffix on Harris Part Number) 
Exceptions to MIL-STD-883 per individual data sheet. 

e HARRIS CLASS S “EQUIVALENT” 
(Indicated by -Q Suffix on Harris Part Number) 
Exceptions to MIL-STD-883 per individual data sheet. 


Non-Standard Product Offerings 


Harris understands the need for customer generated Source 
Control Drawings (SCDs) with non-standard parameter and/ 
or screening requirements. A Customer Engineering Depart- 
ment is responsible for efficiently expediting your SCDs 
through a comprehensive review process. The Customer 
Engineering Group compares your SCD to its closest equiv- 
alent grade device type and works closely with the Product 
Engineer, Manufacturing Engineer, Design Engineer, or 
applicable individual to compare Harris’ screening ability 
against your non-standard requirement(s). For product pro- 
cessed to non-standard requirements, a unique part number 
suffix is assigned. 


Harris shares the military’s objective to utilize standards 
wherever possible. We recommend using our /883 data 
sheet as the guideline for your SCD’s. In instances where an 
available military specification or Harris /883 datasheet is 
inappropriate, it is Harris’ sincerest wish to work closely with 
the buyer in establishing an acceptable procurement docu- 
ment. For this reason, the customer is requested to contact 
the nearest Harris Sales Office or Representative before 
finalizing the Source Control Drawing. Harris looks forward 
to working with the customer prior to implementation of the 
formal drawing so that both parties may create a mutually 
acceptable procurement document. 
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Harris Analog/DSP Military Part Number Listing 


HARRIS DATASHEET 
AnswerFAX NO. 
(NOTE 3) 


DESC/SMD JAN JM38510 
PART NO. PART NO. 


MIL-STD-883 
PART NO. 


[—rrosaoiea———SCSC~*dtCir EA 


DG201AAK/883B 3117 


7705301EA /12302BEA 
DG201AK/883B 
DG202AK/883B 
DG300AAA/883B 
DG300AAK/883B 


DG300AAP 


/11601BCA 
DG301AAA/883B 


DG301AAP /11602BCA 3119 
DG302AAK/883B 


DG302AAP 


/11603BCA 3119 


DG303AAK/883B Pd 
ON 
A 
Sc 
[~oatosaness | soensoreoomen Sir 
5962-9204201MEA 
5962-9204202MEA 
5962-9073101MEA 
5962-9073102MEA 
5962-9073103MEA 


NOTE: 
1. In sequence by 2-character prefix (e.g. HA) then base p/n (e.g. 2400) of MIL-STD-883 part number. 
2. DESC/SMD part may have different /better electricals than the MIL-STD-883 part number listed. 
3. See Section 13 on “How to Use AnswerFAX”. 
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Harris Analog/DSP Military Part Number Listing (Continued) 


HARRIS DATASHEET 
MIL-STD-883 DESC/SMD JAN JM38510 AnswerFAX NO. 
PART NO. PART NO. (NOTE 3) 


DG441AK/883 5962-9204101MEA 
DG442AK/883 5962-9204102MEA 
DG458AK/883 
DG459AK/883 
DGS506AAK/883B 
DG507AAK/883B 
DG508AAK/883B 
DG509AAK/883B 
DG526AK/883B 
DG527AK/883B 

“DG528AK/883B 
DG529AK/883B 
HA1-2400/883 
HA4-2400/883 
HA1-2420/883 
HA4-2420/883 
HA1-2444/883 
HA2-2500/883 
HA7-2500/883 
HA2-2502/883 
HA4-2502/883 
HA7-2502/883 
HA2-2510/883 
HA7-2510/883 
HA2-2512/883 
HA4-25 12/883 
HA7-2512/883 
HA2-2520/883 
HA7-2520/883 
HA2-2522/883 
HA4-2522/883 
HA7-2522/883 
HA2-2529/883 
HA4-2529/883 
HA7-2529/883 
HA1-2539/883 
HA4-2539/883 
HA1-2540/883 
HA4-2540/883 
HA1-2541/883 


NOTE: 
1. In sequence by 2-character prefix (e.g. HA) then base p/n (e.g. 2400) of MIL-STD-883 part number. 
2. DESC/SMD part may have different /better electricals than the MIL-STD-883 part number listed. 
3. See Section 13 on “How to Use AnswerFAX”. 


5962-8778301EA 
5962-87783012A 
8001601CA 
80016012A 
5962-9309501MEA 
/12204BGA 
/12204BPA 


/12205BGA 
/12205BPA 


5962-8988001GC 
5962-8988001PA 
5962-8988001GC 
5962-89880012A 
5962-8988001PA 
5962-8972101GC 
5962-89721012A 
5962-8972101PA 
5962-8778701CA 
5962-87787012A 
5962-8964801CA 
5962-89648012A 
5962-8778501CA 


/12206BGA 
/12206BPA 
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Harris Analog/DSP Military Part Number Listing (Continued) 


HARRIS DATASHEET 
MIL-STD-883 DESC/SMD JAN JM38510 AnswerFAX NO. 
PART NO. PART NO. PART NO. (NOTE 3) 


[wamasaves | seazarresoxe i SCSSSCSCS~iCSSCSCS~S~Cst 
Pc 
[ra-asaaaea | sesaansoaniec «dt SSCSC~—CSC~‘iSSC‘“‘“‘é OOOSCCSC* 
[Haa-asearea | sesa-eosozoven «| —SSSCSCSC~S~SCS~iSSCSCSCt 
| 

a 


HA1-2557/883 Pending 
/12202BGA 3700 


HA2-2600/883 
HA7-2600/883 /12202BPA 3700 


HA2-2602/883 

HA7-2602/883 

HA2-2620/883 

HA7-2620/883 
A2 


5962-9467901MPA 
5962-8778503CA 

HA7-2841/883 5962-8778503PA 
5962-94694MPA 
5962-8686001EA 
5962-86860012A 
5962-8963601GC 
5962-89636012A 
5962-8963601PA 


NOTE: 
1. In sequence by 2-character prefix (e.g. HA) then base p/n (e.g. 2400) of MIL-STD-883 part number. 
2. DESC/SMD part may have different /better electricals than the MIL-STD-883 part number listed. 
3. See Section 13 on “How to Use AnswerFAX’. 
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Harris Analog/DSP Military Part Number Listing (Continued) 


HARRIS DATASHEET 
MIL-STD-883 DESC/SMD JAN JM38510 AnswerFAX NO. 
PART NO. PART NO. PART NO. (NOTE 3) 


HA4-5020/883 5962-89620012A 
HA7-5020/883 5962-8962001PA 
HA5022MJ/883 
HA5023MJ/883 
HA2-5033/883 
HA2-5101/883 
HA4-5101/883 
HA7-5101/883 
HA2-5102/883 
HA4-5102/883 
HA7-5102/883 
HA1-5104/883 
HA4-5104/883 
HA2-5111/883 
HA4-51 11/883 
HA7-51 11/883 
HA2-51 12/883 
HA4-51 12/883 
HA7-51 12/883 
HA1-51 14/883 
HA4-51 14/883 
HA2-5127/883 
HA4-5127/883 
HA7-5127/883 
HA1-5134/883 
HA4-5134/883 
HA2-5135/883 
HA4-5135/883 
HA7-5135/883 
HA2-5137/883 
HA4-5137/883 
HA7-5137/883 
HA2-5142/883 
HA4-5142/883 
HA7-5142/883 
HA1-5144/883 
HA4-5144/883 
HA2-5147/883 
HA4-5147/883 
NOTE: 
1. In sequence by 2-character prefix (e.g. HA) then base p/n (e.g. 2400) of MIL-STD-883 part number. 


2. DESC/SMD part may have different /better electricals than the MIL-STD-883 part number listed. 
3. See Section 13 on “How to Use AnswerFAX”. 


w 
= 


5962-8963301XC 


5962-89635012A 
5962-8963501PA 
5962-8954801GC 
5962-89548012A 
5962-8954801PA 
5962-8850201CA 
5962-88502012A 
5962-8963101GC 
5962-89631012A 
5962-8963101PA 
5962-8963201GC 
5962-89632012A 
5962-8963201PA 
5962-8963401CA 
5962-89634012A 
5962-8962701GC 
5962-89627012A 
5962-8962701PA 
5962-9455301MCA 
5962-9455301M2A 


5962-8962702GC 
5962-89627022A 
5962-8962702PA 
5962-8965602GC 
5962-89656022A 
5962-8965602PA 
5962-8965603CA 
5962-89656032A 
5962-8962703GC 
5962-89627032A 


2-6 


Harris Analog/DSP Military Part Number Listing (Continued) 


HARRIS DATASHEET 
MIL-STD-883 DESC/SMD JAN JM38510 AnswerFAX NO. 
PART NO. PART NO. PART NO. (NOTE 3) 


HA7-5147/883 
HA2-5177/883 
HA4-5177/883 
HA7-5177/883 
HA1-5190/883 
HA2-5190/883 
HA4-5190/883 
HA2-5221/883 
HA4-522 1/883 
HA7-522 1/883 
HA4-5222/883 
HA7-5222/883 
HA1-5320/883 
HA4-5320/883 
HA1-5330/883 
HA4-5330/883 
HA1-5340/883 
HA4-5340/883 
HA5351MJ/883 
HA5352MJ/883 
HFA1100MJ/883 
HFA1110MJ/883 
HFA1112MJ/883 
HFA1113MJ/883 
HFA1113ML/883 
HFA1115MJ/883 
HFA1120MJ/883 
HFA1130MJ/883 
HFA1130ML/883 
HFA1135MJ/883 
HFA1135ML/883 
HFA1145MJ/883 
HFA1212MJ/883 
HFA1245MJ/883 
HFA1412MJ/883 
H11-0200/883 
H14-0200/883 
HI1-0201/883 
H14-0201/883 


NOTE: 
1. In sequence by 2-character prefix (e.g. HA) then base p/n (e.g. 2400) of MIL-STD-883 part number. 
2. DESC/SMD part may have different /better electricals than the MIL-STD-883 part number listed. 
3. See Section 13 on “How to Use AnswerFAX”. 


5962-8962703PA 3715 
3733 
3733 
3733 
5962-8778401CA 
5962-8778401XC 
5962-87784012A 
3716 
3716 
3716 
3717 
3717 
2927 
2927 


5962-9163401M2A 
5962-9163401MPA 
5962-9163402M2A 
5962-9163402MPA 
5962-9306302MCA 
5962-9306302M2A 
5962-8767701CA 

5962-87677012A 

5962-9306301MCA 
5962-9306301M2A 
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2452 


5962-9467601MPA 
5962-9468301MPA 


3615 
3620 


5962-9468201MPA 
5962-9468201M2A 


3724 
5962-9468501MPA 3617 
5962-9467701MPA 


5962-9467701M2A 


3625 
3725 
3725 
3726 
3742 
3743 
37 


rs 


7705302EA 
77053022A 
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Harris Analog/DSP Military Part Number Listing (Continued) 


HARRIS DATASHEET 
MIL-STD-883 DESC/SMD JAN JM38510 AnswerFAX NO. 
PART NO. PART NO. PART NO. (NOTE 3) 


H11-0201HS/883 
H14-0201HS/883 
H11-0222/883 
H14-0222/883 
HI2-0300/883 
H11-0301/883 
H11-0302/883 
H11-0306/883 
H11-0307/883 
H11-0384/883 
H11-0390/883 
H11-0506/883 
H|4-0506/883 
H11-0507/883 
HI4-0507/883 
HI1-0508/883 
H14-0508/883 
H11-0509/883 
HI4-0509/883 
H11-0516/883 
HI4-0516/883 
H11-0518/883 
H14-0518/883 
H11-0524/883 
HI1-0546/883 
H|4-0546/883 
H11-0547/883 
HI4-0547/883 
H11-0548/883 
HI4-0548/883 
H11-0549/883 
H14-0549/883 
H11-565ASD/883 
HI1-565ATD/883 


HI1-574ASD/883 nae 


[—wirsraarovena | _soenasraroaa id SSCSCSCSCS 
[—wirsranubress | _soeaasraroxa | SSCSCSCS 
2 
[—nusranreress | _soeaasaronra «dP SSCS 


NOTE: 
1. In sequence by 2-character prefix (e.g. HA) then base p/n (e.g. 2400) of MIL-STD-883 part number. 
2. DESC/SMD part may have different /better electricals than the MIL-STD-883 part number listed. 
3. See Section 13 on “How to Use AnswerFAX”. 


5962-8671601EA 
5962-867 16012A 
5962-9456201MXA 
5962-9456201M2A 


5962-8513107XA /19001BXA 


5962-8513108XA /19003BXA 
5962-85131083A 


7705201EC /19007BEA 


5962-8513109EA /19008BEA 


5962-85131092A 
5962-8869901 XA 
5962-88699013A 


3146 


5962-8761801VA 3148 


5962-8513101XA /19002BXA 


5962-85131013A ae 
5962-8513102XA 
5962-85131023A | ti iti‘—s—s*@Y 


5962-8513103EA /i9006BEA 


5962-85131032A 
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Harris Analog/DSP Military Part Number Listing (Continued) 


HARRIS DATASHEET 


MIL-STD-883 AnswerFAX NO. 


PART NO. 
HI4-574AUE/883 
H11-674ASD/883 
HI1-674ATD/883 
HI1-674AUD/883 
HI4-674ASE/883 
HI4-674ATE/883 
HI4-674AUE/883 
H1l1-774S/883 
H11-774T/883 
Hl1-774U/883 
HI4-774S/883 
HI4-774T/883 
HI4-774U/883 
HI1-1818A/883 
HI1-1828A/883 
H11-5040/883 
H11-5041/883 
H11-5042/883 
H11-5043/883 
H14-5043/883 
H11-5044/883 
H11-5045/883 
H14-5045/883 
H11-5046/883 
HI1-5046A/883 
H11-5047/883 
H11-5047A/883 
H11-5048/883 
HI1-5049/883 
H1I4-5049/883 
H11-5050/883 
HI1-5051/883 
HI4-505 1/883 
H11-5700S/883 
H11-5701T/883 
HI1-7153S/883 
HSP43168GM-25/883 
HSP43168GM-33/883 
HSP43220GM- 15/883 
NOTE: 

1. In sequence by 2-character prefix (e.g. HA) then base p/n (e.g. 2400) of MIL-STD-883 part number. 


2. DESC/SMD part may have different /better electricals than the MIL-STD-883 part number listed. 
3. See Section 13 on “How to Use AnswerFAX”. 


DESC/SMD 
PART NO. 


5962-8512703YA 


JAN JM38510 
PART NO. 


MILITARY 
PROGRAMS 


8100609EA 
8100610EA 
8100611EA 
8100612EA 
81006122A 
8100613EA 
8100614EA 
81006142A 
8100615EA 
8100617EA 
8100616EA 
8100618EA 
8100619EA 
8100620EA 
81006202A 
8100621EA 
8100622EA 
81006222A 
5962-9467801MXA 
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Harris Analog/DSP Military Part Number Listing (Continued) 


HARRIS DATASHEET 
AnswerFAX NO. 


MIL-STD-883 
PART NO. 


5962-9209701MXC 
5962-9209702MXC 


DESC/SMD 
PART NO. 


JAN JM38510 


5962-9457301MXC 
5962-9457302MXC 
5962-9300701MXC 
5962-9300702MXC 
S562 BBTTEOICA 
5962-8950303GC 
5962-8950304CA 
SOOSOOEA 
10062264 
5962-8875001EA 


NOTE: 
1. In sequence by 2-character prefix (e.g. HA) then base p/n (e.g. 2400) of MIL-STD-883 part number. 
2. DESC/SMD part may have different /better electricals than the MIL-STD-883 part number listed. 
3. See Section 13 on “How to Use AnswerFAX”. 
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OPERATIONAL AMPLIFIERS 


PAGE 
OPERATIONAL AMPLIFIER DATA SHEETS 
HA-2444/883 Selectable, Four Channel Video Operational Amplifier.......................000. 3-3 
HA-2500/883, Precision High Slew Rate Operational Amplifiers.......... 0.0... 0.00: cee eee eee 3-8 
HA-2502/883 s 
HA-25 10/883, High Slew Rate Operational Amplifiers........ 0... 0... ccc cece ee eee ee eee 3-13 = oe 
HA-2512/883 © wl 
fe 
HA-2520/883, Uncompensated, High Slew Rate Operational Amplifiers......................0... 3-18 = = 
HA-2522/883 Wu = 
ad 
HA-2529/883 Uncompensated, High Slew Rate High Output Current, Operational Amplifier......... 3-23 o 
HA-2541/883 Wideband, Fast Settling, Unity Gain Stable, Operational Amplifier.................. 3-28 
HA-2544/883 Video Operational Amplifier... 2.0.0... 0... cee te eee eect e ee eees 3-33 
HA-2548/883 Precision, High Slew Rate, Wideband Operational Amplifier ...................... 3-38 
HA-2600/883, Wideband, High Impedance Operational Amplifiers..................220 000 eee 3-43 
HA-2602/883 
HA-2640/883 High Voltage Operational Amplifier... ........ 0... ccc ee ee eee eee 3-48 
HA-2839/883 Very High Slew Rate, Wideband Operational Amplifier............... 0.2.00 cece 3-53 
HA-2840/883 Very High Slew Rate, Wideband Operational Amplifier............... 0.0.00 ce eeee 3-58 
HA-284 1/883 Wideband, Fast Settling, Unity Gain Stable, Video Operational Amplifier............. 3-63 
HA-2842/883 Wideband, High Slew Rate, High Output Current, Video Operational Amplifier........ 3-68 
HA-2850/883 Low Power, High Slew Rate, Wideband Operational Amplifier..................... 3-73 
HA-4741/883 Quad Operational AMPA. c25 ccs eceec cctewss ee seisanensiansowesdoeneeerus 3-78 
HA-5002/883 Monolithic, Wideband, High Slew Rate, High Output Current Buffer ................ 3-83 
HA-5004/883 100MHz Current Feedback Amplifier ........... 0.0... ccc ce ee eee ees 3-89 
HA-5020/883 100MHz Current Feedback Video Amplifier with Disable......................00. 3-94 
HA5022/883 Dual 100MHz Video Current Feedback Amplifier with Disable..................... 3-100 
HA5023/883 Dual 100MHz Video Current Feedback Amplifier.................0. 002 ce eee eee 3-105 
HA-5102/883 Dual, Low Noise, High Performance Operational Amplifier........................ 3-109 


HA-5104/883 
HA-51 12/883 
HA-51 14/883 
HA-5127/883 
HA-5134/883 
HA-5135/883 
HA-5137/883 
HA-5 142/883 
HA-5147/883 
HA-5177/883 
HA-5221/883 
HA-5222/883 
HFA1 100/883 
HFA1110/883 
HFA1 112/883 
HFA1113/883 
HFA1115/883 
HFA1 120/883 
HFA1 130/883 
HFA1 135/883 


HFA1145/883 


HFA1212/883 
HFA1245/883 
HFA1412/883 


Operational Amplifiers (continuea) 


Low Noise, High Performance, Quad Operational Amplifier....................... 
Dual, Low Noise, High Performance Uncompensated Operational Amplifier.......... 
Quad, Low Noise, High Performance Uncompensated Operational Amplifier ......... 
Ultra Low Noise, Precision Operational Amplifier... ........ 0.0.0... cece eee eee 
Precision Quad Operational Amplifier............. 0.0.2 c ccc eee eee eee eee 
Precision Operational AMplifie’..... csc ccsscvaee deneveaceepecneeseansewnaas 
Ultra Low Noise, Precision Wideband Operational Amplifier ...................... 
Dual, Ultra Low Power Operational Amplifier .......... 0.0.0... ccc cee eee eee 
Ultra Low Noise, Precision, High Slew Rate Wideband Operational Amplifier......... 
Ultra Low Offset Voltage Operational Amplifier.................... 22. 
Low Noise, Wideband, Precision Operational Amplifier .................... 2000 ee 
Dual, Low Noise, Wideband, Precision Operational Amplifier...................... 
850Mhrz Current Feedback AMplifiel 2.6 ccc cccccsccccrssceesssesenseeseaeeses 
750MHz, Low Distortion Unity Gain, Closed Loop Buffer.....................005- 
Ultra High Speed Programmable Gain Buffer Amplifier .............. 0.2.0.0 0 eee 
Output Limiting, Ultra High Speed Programmable Gain, Buffer Amplifier............. 
High Speed, Low Power, Output Limiting Closed Loop Buffer Amplifier.............. 
850MHz Current Feedback Amplifier with Offset Adjust.................... 0000 
Output Clamping, 850MHz Current Feedback Amplifier................... 00.2 eee 


High Speed, Low Power Current Feedback Amplifier with Programmable Output 


PRD bb iicar oe eka ewe 6 $4cee et eA Oke Cob e ekG nee eee Ree hen eae Ly ee as 


High Speed, Low Power, Current Feedback Video Operational Amplifier with Output 


8 ee ee eee er ee ee ee ee ee ee eer 
Dual, High Speed, Low Power, Video Closed Loop Buffer...................00055 
Dual, High Speed, Low Power, Video Operational Amplifier with Output Disable....... 
Quad, High Speed, Low Power, Video Closed Loop Buffer ....................00. 


FARRIS 


SEMICONDUCTOR 


tH 


HA-2444/883 


Selectable, Four Channel 


July 1994 Video Operational Amplifier 


Features 


This Circuit is Processed in Accordance to MIL- 
STD-883 and is Fully Conformant Under the Pro- 
visions of Paragraph 1.2.1. 


Description 


The HA-2444/883 is a channel-selectable video op amp consisting 
of four differential inputs, a single-ended output, and digital control 
circuitry allowing two digital inputs to activate one of the four differ- 


ential inputs. The HA-2444/883 also includes a high impedance 
Output state allowing the outputs of multiple HA-2444/883s to be 


Digital Selection of Input Channel 


¢ Unity Gain Stable wire-OR'd. Functionally, the HA-2444/883 is equivalent to four 
e Gain Flatness (to 10MHz) ........ 0.12dB (Typ) wideband video op amps and a wideband multiplexer. 
e Differential Gain ................ 0.038% (Typ) Unlike similar competitor devices, the HA-2444/883 is not 
restricted to multiplexing. Any op amp configuration can be used 
it asaecebiohea ious eapataias oe Cees with any of the inputs. Signal amplification, addition, integration, 
¢ Fast Channel Selection........... 100ns (Max) and more can be put under digital control with broadcast quality 
e Crosstalk Rejection............... 60dB (Typ) performance. 
The key video parameters of the HA-2444/883 have been opti- 
Applications mized without compromising DC performance. Gain Flatness, to = as 
10MHz, is only 0.12dB. Differential gain and phase are typically za 
¢ Programmable Gain Amplifier 0.03% and 0.03 degrees, respectively. fe) = 
= = 
* Special Effects Processors Laser trimming allows offset voltages in the 4.0mV range and a qo 
e Video Distribution Systems/Multiplexers unique common current source design assures minimal channel- 7 ES 
2 * ° . . . . ” a. 
* Heads-up/Night Vision Displays to-channel mismatch, while maintaining 60dB of crosstalk rejection O < 


at 5MHz. Open loop gain of 76dB and low input offset and bias 


¢ Radar Video currents enhance the performance of this versatile device. 


¢ Flight Simulators Uses for the HA-2444/883 include video test equipment, guidance 


systems, radar displays, and other precise imaging systems where 
stringent gain and phase requirements have previously required 
costly hybrids and discrete circuitry. It will also be used for systems 
requiring high speed signal conditioning, such as data acquisition 
systems, specialized instrumentation, and communications sys- 
tems. 


e IR Imaging 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 


HA1-2444/883 | -55°C to+125°C | 16 Lead CerDIP 


Pinout Logic Operation 
HA-2444/883 TRUTH TABLE 
(CERDIP) 
TOP VIEW SELECTED 
CHANNEL 
ei i [con 73 D1 re ee 
CONTROL 
a a i i oe 
\- V+ 
L X NONE-OUT is set to a high 
+IN1 6 | +IN3 impedance state. 
-IN1 10 | -IN3 L = Low State (0.8V Max.) 
H = High State (2.4V Min.) 
OUT Al 9 N/C X = Don't Care 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Spec Number 511091-883 
File Number 3608.1 


Specifications HA-2444/883 


Absolute Maximum Ratings Thermal Information 

Voltage between V+ and V- Terminals ..............-.005- 35V_ ‘Thermal Resistance Oya 8c 
Differential Input VONRGG: sé ocisccnkd ceed nesavens severens 6V CerDIP Package ............0.00008 B2°C/IW~—s- 27°C WW 
Voltage at Either Input Terminal ..................000. V+toV- Package Power Dissipation Limit at +75°C for T, < +175°C 

Voltage on Digital Inputs.............. GND +7.5V to GND -0.5V ConiP Package oocccicascds pidveesas cxnwatayas es 1.22W 
Peak Output Current (<10% Duty Cycle) Mawes aes « 1... 40MA Package Power Dissipation Derating Factor Above +75°C 

Junction Temperature (Ty)... 6... eee eee ee eee eee eens +175°C CerDIP Package ..........cc cece ee eee eee eees 12.2mW/C 
Storage Temperature Range ................. -65°C to +150°C 

Sa AU: u iinc abe ecdaccwenkcecadcnspesansgesss <2000V 

Lead Temperature (Soldering 10s)................008- +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vincy, $1/2(V+ - V-) 
Operating Supply Voltage. ............. cece eee eee +H12V tot15V Ry, 21kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vguppry = 15V, Rsource = 50, Rioap = 1kQ, Croan S10PF, Vout = OV, Vit = 0.8V, Viy = 2.4V, 


Unless Otherwise Specified. 
GROUP A LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN | MAX | UNITS 
input offset ollage | Vio | Vow = OV a Sc OO 
23 | +260, 65° | 20 mV 
hannalto Ohannel | Viooev | Vow = 0V ee 
Offset Voltage +125°C. -55°C . 2 3 


Mismatch _ ee | 
Hig [Vew=OV,4Rg=2500 [1 —*(| =O SC«'CS 
| (sere [128° 66°0[ a5 
[vias c [8 
| H25°C 
| +125°C, 55°C 
HEC 
| +125°C, 55°C 
p25 
p 8C 


Input Bias Current 


Vom = OV, +Rs = 500 
-Rg = 2502 


Vom = OV, +Rs = 2500 
-Rs = 2502 


+Ayo. Vout = OV and +5V 
-AvoL Vout = OV and -5V 4 


AVonu = +5V, 
Vout = -5V, 
V+= 10V, V- =-20V 


Input Offset Current 


Large Signal Voltage 
Gain 


+25°C 
+125°C, -55°C | 65 | 
+25°C 
+125°C,-55°C | 65 | 
+25°C | 68 


+125°C, -55°C 


Common Mode 
Rejection Ratio 


tlhe Ppl sl 


a 


eee | | 
23 __|_vas%, 65% [0 | - | v_ 
[vias 580 | - | 0 | Vv 


Output Voltage Swing 


< 
se) 
Cc 
= 
+ 
NM 
oO 
° 
< 


-CMRR_ | AVcy = -5V, 
Vout = +5V, 
V+ = 20V, V- =-10V 


a oe 

| 23 | 
Piow=OPEN [2 + eter, 50 | 25 | - | ma 
Riom=OPEN [23.3 | _ vias, 6° | —~| 25 | ma 
Output Current +DISAB | Vout=5V,Ven=0-8V | 1 | 425 | - | 860 | pA | 
(Device Dissbte) Puow=OPEN [a3 | _viasro, 65° | | 660 
‘DISAB | Vour= "SV; Ven=08V | _1 | are _—=«Y| ~~ ~—~*’~—« 
Plow= OPEN [2g + taro, 66% | ~~‘ 060 
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Specifications HA-2444/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: VsuppLy = +15V, Rsource = 50Q, Rioap = kt Croap <10pF, Vout = OV, Vit = 0.8V, Vin = 2.4V, 
Unless Otherwise Specified. (Continued) 


PARAMETERS SYMBOL SUBGROUP | TEMPERATURE | MIN | MAX | UNITS 


Guiesoent Power Vour=0V a = 
Supply Curent lour= OA 23 [vtec 50 ds ma 
Tee | Vour= OV ee 
lour = OMA +125°C, -55°C 
Supply Curent “Teco | Vour= OV ee 
(Device Disabled) VEN = 0.8V +125°C, -55°C 
ae -55°C 


+125°C, -55°C 


= 


Es Eo 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: VsuppLy = #15, Rsource = BU Rioap = 1kQ, CLoap <10pF, Avei =+1V/V, Vit = 0.8V, Vin = 2.4V, 
Unless Otherwise Specified. 


>| > 


> 


-lccpis yout = 0V 
VEN = 0.8V 


> 


Power Supply +PSRR 
Rejection 
Ratio 


AVsuppty = SV, 
V+ = 15V, V- =-15V 
V+ = 20V, V- =-15V 


AVsuppy = 5V, 
V+ = 15V, V- =-15V 
V+ = 15V, V- = -20V 


Vin = 5V 


Digital Input Voltages 
(DO, D1, EN) 


i) 
bh 
OPERATIONAL 
AMPLIFIERS 


PEEP PE 14 stelle lela 


__rasmuerens | smc | conomons | coon | renenarone [a WO] urs 
PARAMETERS SYMBOL SUBGROUP TEMPERATURE | MIN | MAX | UNITS 
Slew Rate Vor=sviowsy [7 | —vere—=—«| «sto | dCs 
all C8 (| ~aero s50 | 120 | «| (as 

Vorr=rveov | 7 | vase —*+| io ‘| - ‘| vis 

Bull C8 «|e s50 | 20 | ~~ (iis 

Channel Select CHSE [Note C810 | arc, +taro | - | 100 | ns 
Sime | ONS Nee Co OO 
Output Enable OHEN oO 
a [tot | +i2r0,-s5 | - | 100 | ns 


NOTES: 


1. Measured for all channel combinations. Channel Select time is the delay in switching from channel X to channel Y. Channel Y input set 
to +5V, all other channels set to OV. Select time is measured from the 50% point of the critical digital select input to the 50% point on the 
output. 

2. Channel 1 selected with the input at 5V. All other channels set to OV. Enable input switched from 0.8V to 2.4V. Enable time is measured 
from the 50% point of the EN input to the 50% point on the output. 
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Specifications HA-2444/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: VsupPLy = t15V, Rsource = 50Q, Rioap = 1kQ, CL S10pF, Avei =1V/V, Vit = 0.8V, Vin = 2.4V, 


Unless Otherwise Specified. 
ey ee ee eee 
Rise Time Ta | Voy = OV to +200mV re ee ee 
~~ Tre areas 
wea [va [wre [po 
Ov 


wove | [e|m_ 


ae a 
re a 
Pe eee 
a a 
| eee | Se 
ae <= 
a x 
_ <a 
_ << 


% 


Vout = OV to -200mV 


3 


Full Power Bandwidth 


MHz 


S 


Minimum Closed Loop 
Stable Gain 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpe ax). 
3. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 
4. Measured between 10% and 90% points. 


75 


oO 


Quiescent Power 
Consumption 


Vout = OV, lout = OmA 


75 


Oo 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


einearPaarewe weeny 
[ecm taedewee PT 


1. PDA applies to Subgroup 1 only. 


Spec Number 511091-883 
3-6 


Die Characteristics 


DIE DIMENSIONS: 
74mils x 103mils x 19mils + 1mil 
1880um x 2620um x 483um + 25.44m 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


SUBSTRATE POTENTIAL (Powered Up): V- 


GLASSIVATION: 
Type: Nitride over =H 
Silox Thickness: 12 ee 
Nitride Thickness: 3.5kA + 1.5kA 


TRANSISTOR COUNT: 129 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


-IN1 


HA-2444/883 


HA-2444/883 
GND 
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D1 DO 


+IN4 


-IN4 


V+ 


+IN3 


-IN3 


Spec Number 


511091-883 


OPERATIONAL 


AMPLIFIERS 


m aeetk HA-2500/883 
SEMICONDUCTOR HA-2502/883 


July 1994 Precision High Slew Rate Operational Amplifiers 


Features | Description 


This Circuit is Processed in Accordance to MIL-STD- HA-2500/883 and HA-2502/883 comprise a series of monolithic 
883 and is Fully Conformant Under the Provisions of operational amplifiers whose designs are optimized to deliver 
Paragraph 1.2.1. excellent slew rate, bandwidth, and settling time specifications. 


ic f f this i | 
High Slew Rate (HA-2500/883) 25V/s (Min) The outstanding dynamic features of this internally compensated 


device are complemented with low offset voltage and offset cur- 
30V/us (TYP) rent, ‘ . 


Wide Power Bandwidth (HA-2500/883). . . 350kHz (Min) These dielectrically isolated amplifiers are ideally suited for 


High Input Impedance (HA-2500/883) 25MQ (Min) applications such as data acquisition, RF, video, and pulse 

50MQ (Typ) conditioning circuits. Guaranteed slew rates of t25V/us mini- 

mum (HA-2500/883) and +20V/us minimum (HA-2502/883) 

Low Offset Current (HA-2500/883) 25nA (Max) make these devices excellent components in fast, accurate 

10nA (Typ) data acquisition and pulse amplification designs. To insure 

Low Quiescent Current 6mA (Max) compliance, all devices are 100% tested for AC performance 
characteristics over the full temperature limits. 


; A typical 12MHz gain bandwidth product and 500kHZz full 
High Gain Bandwidth Product 12MHz (TYP) power bandwidth make these devices well suited to RF and 
Internally Compensated For Unity Gain Stability video applications. With guaranteed offset voltages of 5mV 
(HA-2500/883) and 8mV (HA-2502/883) plus external offset 
adjust flexibility and low offset current, these amplifiers are partic- 
ularly useful components in signal conditioning designs. 


Fast Settling Time (0.1% of 10V Step) ....330ns (Typ) 


Applications 
¢ Data Acquisition Systems 
¢ RF Amplifiers Ordering Information 


e Signal Generators NUMBER RANGE 
+ aden erciiteade [raz-2s00res | s5°010+125°0 |ePincan | 


Pinouts 


HA-2500/883, HA-2502/883 HA-2502/883 HA-2500/883, HA-2502/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 1 002-883 
Copyright © Harris C tion 1994 
opyrig artis Corporation 3-8 FileNumber 3734 


Specifications HA-2500/883, HA-2502/883 


Absolute Maximum Ratings Thermal Information 


Voltage Between V+ and V- Terminals.................4-. 40V Thermal Resistance Oya Bjc 
Differential Wiputt VOUAGGs osas cass 0seeeusns reeeases exons 15V CerDIP Package ......2..ssecnnenee 115°C/\W =. 28°C/W 
Voltage at Either Input Terminal...................6.. V+ to V- Ceramic LCC Package .............. 75°C/W23°C/W 
Peak Output GUIOE 2 occa e cass casaeesacvenesasseens 50mA Metal Can Package................. 160°C/W Ss 75°C/W 
Junction TEMelaNG. ss xx eecin at cen denenecs ews see +175°C Package Power Dissipation Limit at +75°C for T; < +175°C 
Storage Temperature Range ................- -65°C to +150°C Corl? PACKS 5nd cnascsiadctcedenetevexevanns 870mW 
PSU AGUNG, ctccceoces Fse04w eo eee Reese Fee e eK FHS <2000V Ceranne LCC PaAChade i csccse eases nse so vaxgeas ers 1.33W 
Lead Temperature (Soldering 10s)................0005 +300°C Mpial GAt POCKAUG was vane naeed conned sens en sue ns 625mW 
Package Power Dissipation Derating Factor Above +75°C 
CGMP PaCS osx ciciweewe sxGnewmwe wndenenes 8.7mMW/PC 
Ceramic LOC Package 6... cscs nuccreessownnca 13.3mWPC 
Metal Can Package............ cece cece eee eeee 6.3mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 


of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to +125°C 


VincM < 1/2 (V+ - V-) 


Operaling Supply VOUlag6: 6s. ciscscsccs ecctsssasecssnescs t15V  R,22kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: VsupPLy = +15V, Rsource = 100Q, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


Input Bias Current +| 


Vom = OV, 
+Rg = 1009, 
-Rg = 100kQ 


Vom = OV, 
+Rg = 100kQ, 
-Rs = 100kQ 


° ~ : ~ 
° ~ : ~ 


Input Offset 
Current 


Common Mode 
Range 


Large Signal 
Voltage Gain 


-AvoL Vout = OV and -10V, 
Ri = 2kQ 


Common Mode 
Rejection Ratio 


AVou = +1 OV, 
V+ = +5V, V- = -25V, 
Vour = -10V 


V+ = +25V, V- = -5V, 
Vout = +10V 


Output Voltage 
Swing 


GROUP A 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | 
Input Offset Vio Vom = OV 
Voltage 
B 


Vom = OV, 
+Rg = 100kQ, 
-Rg = 1002 


ee 


2,3 +125°C, -55°C 


+Ayo. Vout = OV and +10V, 4 
Ry = 2kQ 


HA-2500/883 | HA-2502/883 


x r x ~~ 
<i|<i<|< S>iI3/3s;,=2 


U 


+125°C, -55°C 
+25°C 


2 
> 


<3 
ez 
| -200 | 
| -200 | 
25°C 


+125°C, -55°C oe 


+125°C, -55°C +10 


a 
= 
[20 


+25°C 
+125°C, -55°C 


Pe 
> 


= 
> 


' 
N 


=, 
> 


+ 
a 
oO 


+ 
at 
oO 


+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 


15 | 

| 20 | 

ca 

| 80 | 

= 

+25°C | 80 | 

+125°C, -55°C 80 | 
+25°C 

+125°C, -55°C 
+25°C 

+125°C, -55°C 


Te 


a ek 
ro S 


> NTN NTN 
io) >] + >} > 


- 
aE 
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OPERATIONAL 
AMPLIFIERS 


Specifications HA-2500/883, HA-2502/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vgyppry = t15V, Rgource = 1002, Rioap = 500kQ, Voyr = OV, Unless Otherwise Specified. 


HA-2500/883 | HA-2502/883 
PARAMETERS | SYMBOL CONDITIONS 


GROUP A 
SUBGROUPS | TEMPERATURE | MIN | MAX. 
+125°C, -55°C | 75] = | 


88 
hel welll 
Hes. | Veur=0¥. bur = Omi 


=| 
a 
fetal 
= 
| a | 
4+125°C, -55°C 6.5 | 
Ea 
ae 


Cc 
= 
| 
” 


Quiescent Power 
Supply Current 


Power Supply 
Rejection Ratio 


+PSRR AVsyp = 10V, 
V+ = +20V, V- = -15V, 


+125°C, -55°C 


V+ = +10V, V- = -15V 


-PSRR AVsup = 10V, 
V+ = +15V, V- = -20V, 


Le) 
ie) 
+ 
—_ 
ND 
on 
{<} 
i?) 
iy 
on 
oO 
° 
Q 


NTN NIN Ni oa 
Ni N 
or 


V+ = +15V, V- = -10V 


Offset Voltage 
Adjustment 


Vier! 


nal 
NOTE: 


1. Offset adjustment range is [Vio (Measured) +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = t15V, Rsource = 50Q, Rioap = 2kQ, CLoap = 50pF, Ave = +1V/V, Unless Otherwise Specified. 


HA-2 8 
GROUP A stato 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 
+SR 


25% < +SR < 75% 
—_ : 8A, 8B +125°C, -55°C 
7 


-SR Vout = +5V to -5V +25°C 
75% > -SR > 25% 
° 8A, 8B +125°C, -55°C 
Te Vour=0t0+200mV | 7 +25°C 


10% < Tp < 90% 
ake. ° 8A, 8B +125°C, -55°C 


Te | Vour=0to-200mv | 7 | +25°C 
10% < Tp < 90% 


HA-2502/883 


Cc 


£/<s/ s/s 
BIE/E15 


NITS 


NO 


MT_rmMyi pr 
de ca 
oO oO 


Rise and Fall 
Time 


Overshoot + 


OS 


PS 


7 
7 
+125°C, -55°C 
Vout = 0 to +200mV +25°C 
~ 7 


Vout = 0 to -200mV ae +25°C 
8A, 8B +125°C, -55°C 


3] a 


° 
o 


ie) Nh 
oO 
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Specifications HA-2500/883, HA-2502/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsoyppry = +15V, Rioap = 2kQ, Croan = SOpF, Unless Otherwise Specified. 


Differential Input Vom = OV +25°C 
Resistance 

Full Power FPBW | Vpeax = 10V +25°C 
Bandwidth 

Minimum Closed CLSG_ | R, = 2kQ, C, = 50pF -55°C to +125°C VV 
Loop Stable Gain 

Quiescent Power PC Vout = OV, loyr = OMA -55°C to +125°C mW 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(22V pe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


oul 
q 
TABLE 4. ELECTRICAL TEST REQUIREMENTS rs 1 
pL. 
MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1 AND 2) Pe! = 
lu 
Interim Electrical Parameters (Pre Burn-In) i eee r} = 


Final Electrical Test Parameters 1 (Note 1), 2, 3, 4, 5, 6, 7, 8A, 8B 


Group A Test Requirements 1, 2, 3, 4, 5, 6, 7, 8A, 8B 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2500/883, HA-2502/883 


Die Characteristics 


DIE DIMENSIONS: 
57 x65 x 19 mils + 1 mils 
1450 x 1650 x 483m + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SiI3N4) over Silox (SiO02, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
0.3 x 10°A/cm? 


SUBSTRATE POTENTIAL (Powered Up): Unbiased 


TRANSISTOR COUNT: 
HA-2500/883: 40 
HA-2502/883: 40 


PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2500/883, HA-2502/883 
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HA-2510/883 
HA-2512/883 


High Slew Rate Operational Amplifiers 


FARRIS 


SEMICONDUCTOR 


ao 


July 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


High Slew Rate (HA-2510/883) 


50V/us (Min) 
65V/s (Typ) 


Wide Power Bandwidth (HA-2510/883). . . 750kHz (Min) 


Low Offset Current (HA-2510/883) 25nA (Min) 
10nA (Typ) 


50MQ (Min) 
100MQ (Typ) 


12MHz (Typ) 


High Input Impedance (HA-2510/883) 


Wide Small Signal Bandwidth 


Fast Settling Time (0.1% of 10V Step) ....250ns (Typ) tested for AC performance characteristics over full tempera- z ” 
Low Quiescent Supply Current 6mA (Max) _ ture limits. To improve signal conditioning accuracy, the HA- 5 ti 
2510/883 provides a maximum offset current of 25nA and a ew 

Internally Compensated For Unity Gain Stability minimum input impedance of 50MQ, both at +25°C, as well =) - 
as offset voltage adjust capability. wus 

Applications 5 < 


¢ Data Acquisition Systems 
e RF Amplifiers 

¢ Video Amplifiers 

¢ Signal Generators 


Pulse Amplification 


Pinouts 


Description 


The HA-2510/883 and HA-2512/883 are a series of high per- 
formance operational amplifiers which set the standards for 
maximum slew rate and wide bandwidth operation in moder- 
ately powered, internally compensated, monolithic devices. 
In addition to excellent dynamic characteristics, these dielec- 
trically isolated amplifiers also offer low offset current and 
high input impedance. 


The +50V/s minimum slew rate and fast settling time of the 
HA-2510/883 are ideally suited for high speed D/A, A/D, and 
pulse amplification designs. The HA-2510/883 and the HA- 
2512/883’s superior bandwidth and 750kHz (HA-2510/883) 
minimum full power bandwidth are extremely useful in RF 
and video applications. To insure compliance with slew rate 
and transient response specifications, all devices are 100% 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 
HA2-2510/883 |  -55°C to +125°C 
HA7-2510/883 -55°C to+125°C + | 8 Lead CerDIP 


HA2-2512/883 -55°C to +125°C 
HA4-2512/883 -55°C to +125°C 20 Lead Ceramic LCC 
HA7-2512/883 55°C to +125°C |8Lead CerDIP 


HA-2510/2512/883 
(METAL CAN) 
TOP VIEW 


HA-2512/883 
(CLCC) 
TOP VIEW 


HA-2510/883, HA-2512/883 
(CERDIP) 
TOP VIEW 


pee | oe | noe Pen Pes 
° 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 3.43 
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Spec Number 
File Number 


Specifications HA-2510/883, HA-2512/883 


Absolute Maximum Ratings Thermal Information 
Voltage Between V+ and V- Terminals................00- 40V Thermal Resistance Bya Bjc 
Differential Input Voltage... ... 0... 6. cece ee cee eee eee 15V CarDIP PACKAGS «cacncunsseawneaves 115°C/W 28°C /W 
Voltage at Either Input Terminal.................0000- V+ to V- Ceramic LCC Package .............. 75°CIW23°C/W 
PosK CUI OO 6c viniccccccdcaksedsnaseacuxeunes 50mA Metal Can Package ...............5. 160°C/W 75°C /W 
Junction Temperature. ........ cc cece eee eee +175°C Package Power Dissipation Limit at +75°C for T < +175°C 
Storage Temperature Range ................. -65°C to +150°C COOP FRENGOG «rend teninedewdnce undead e dames 870mW 
ESD AgUNG: 062 cazcene seen cee ater cneensaaneeuens <2000V Cofamis LOG Pagkage acc scrixcadesntiee ce andeewes 1.33W 
Lead Temperature (Soldering 10S)............0eeeeeee +300°C Motal Can Package vs cecs case nese neesowascceans 625mW 
Package Power Dissipation Derating Factor Above +75°C 
COMP PAGE «cost cctussnrweeer chdwaseee axe 8.7mMWPC 
Ceramic LOC Package ..cccccsccccvesuns cassia 13.3mW/C 
Metal Can Package ............ 2 cece eee ee ee eee 6.3mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vincw S$ 1/2 (V+ - V-) 
Operating Supply Voliage...5.. cscs cccassncsccsassecveses +15V RL 22kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsupPLy = +15V, Rsource = 100Q, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


HA-2510/883 | HA-2512/883 
GROUP A 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | | MAX | UNITS 


Re = 100kQ, 
Vou = OV, ttc | 200 
Rg = 1002, 
Re 100kQ p28 +125°C, -55°C 
Vow = OV, ee ee 


Rg = 100kQ, 


Input Offset Cur- 
rent 


Common Mode +CMR_ | V+ =5V, V-=-25V L. *. +25°C +10 
Range 


n 

n 

n 
V 
V 
V 


<|< 


[wa 
= 
p10 
_ 
Todi 
aed 
oad 
ed 

oun [venzev.venay [1 [wast [= [0 

ee 

po 
=x 
ace 
<a 
ma 
=x 
<x 
<x 
0 
0 


A 
A 
A 
V 


= 
= 


= 


s 
= 
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Ry = 2kQ 

ar Cre | wo 
V+ = +5V, V- = -25V, 
Vout = -10V 


Voltage Gain Ry = 2kQ 


Common Mode 
Rejection Ratio 


AVou = +1 OV, 


N 


Z/Z/=|z 
<|}<|<|[< 
<|<}<]< 


V+ = +25V, V- = -5V, 


Output Voltage 
Swing 
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Specifications HA-2510/883, HA-2512/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = +15V, Rsource = 1002, Rigap = 500kQ, Voyrz = OV, Unless Otherwise Specified. 


mens HA-2510/883 | HA-2512/883 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | 


Pax | w 
=o 


Quiescent Power +loc Vout = OV, loyr = OMA [#3 +25°C P| 6 | = 
25 


| 
Supply Current +125°C, -55°C | 6.5 


zs 
los «| Vaype OV, loge e Orc +25°C | 6 

1 +25°C | 80. | 
cs 


Cc 
< 
= 
” 


| ae +125°C, -55°C | Vio-1 Ves: 
NOTE: 


1. Offset adjustment range is [Vip (Measured) +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


> 


Power Supply 
Rejection Ratio 


+PSRR AVsup = 10V, 
V+ = +20V, V- 


-15V, 
-15V 


N 
> 


+125°C, -55°C 


V+ = +10V, V- 


-PSRR AVsyp = 10V, 


V+= +15V, \- = 
V+ = +15V, V- = -10V +125°C, -55°C 


+25°C 


N 
> 


Offset Voltage 
Adjustment 


ek 


NI 
“N N 
o 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppyy = +15V, Rsource = 502, Rioap = 2kQ, Croap = SOF, Ayo, = +1V/V, Unless Otherwise Specified. 


cecned HA-2510/883 | HA-2512/883 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | 
SR 


UNITS 


25% < +SR < 75% 
SR aTONS TSE 8A, 8B +125°C, -55°C | 4 V/ps 
V/s 


|S |e satan +125°C, -55°C 
cs 
Overshoot +OS Vout = 0 to +200mV a oe ee 
+125°C, 55°C | - | 
a ee 


= 
= 
= 
= 


Rise and Fall 
Time 


oOo 
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OPERATIONAL 
AMPLIFIERS 


Specifications HA-2510/883, HA-2512/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vsyppyy = t15V, Rigap = 2kKQ, Cioap = 50pF, Unless Otherwise Specified. 


Differential Input Vom = OV +25°C 
Resistance 


Full Power FPBW | Vpgeax = 10V +25°C 750 
Bandwidth 

Minimum Closed CLSG Ry = 2kQ, C, = 50pF -55°C to +125°C 

Loop Stable Gain 

Quiescent Power PC Vout = OV, loyr = OMA -55°C to +125°C 
Consumption 


NOTES: 
1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 


based upon data from multiple production runs which reflect lot to lot and within lot variation. 
2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(21Vpe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


Tremewearannews Pweg 
[eomcaedewmeme PR 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2510/883, HA-2512/883 


Die Characteristics 


DIE DIMENSIONS: 
65 x 57x 19 mils + 1 mils 
1650 x 1450 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SI3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
0.3 x 10° A/cm? 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 
HA-25 10/883: 40 
HA-25 12/883: 40 


PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2510/883, HA-2512/883 


OPERATIONAL 
AMPLIFIERS 


COMP 


V+ 
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— HA-2520/883 
SEMICONDUCTOR HA-2522/883 


Uncompensated, High Slew Rate 
July 1994 Operational Amplifiers 


a 


Features Description 


e This Circuit is Processed in Accordance to MIL-STD- Description The HA-2520/883 and HA-2522/883 are mono- 
883 and is Fully Conformant Under the Provisions of lithic operational amplifiers which deliver an unsurpassed 
Paragraph 1.2.1. combination of specifications for slew rate, bandwidth and 

settling time. These dielectrically isolated amplifiers are 
High Slew Rate (HA-2520/883) 1OOV/Ls (Min) designed for closed loop gains of 3 or greater without exter- 
120V/us (Typ) nal compensation. In addition, these high performance com- 

Wide Power Bandwidth (HA-2520/883). ..1.5MHz (Min) ponents also provide low offset current and high input 


impedance. 
Wide Gain Bandwidth (HA-2520/883).... 10MHz (Min) ‘ 

20MHz (Typ) The 100V/us (min) slew rate (80V/us for HA-2522/883) and 
fast settling time of these amplifiers make them ideal com- 
High Input Impedance (HA-2520/883) SOM2 (Min) ponents for pulse amplification and data acquisition designs. 
100M2 (Typ) To insure compliance with slew rate and transient response 
Low Offset Current (HA-2520/883) 25nA (Min) specifications, all devices are 100% tested for AC perfor- 
10nA (Typ) ance characteristics over full temperature. These devices 
are valuable components for RF and video circuitry requiring 
Fast Settling (0.1% of 10V Step) 200ns (TYP) wideband operation. For accurate signal conditioning 
are complemented by 25nA (max) offset current (50nA for 
A pp lications HA-2522/883) and offset voltage adjust capability. 


¢ Data Acquisition Systems Or dering Information 
RF Amplifiers 


; PART TEMPERATURE 
Video Amplifiers NUMBER RANGE 


Signal Generators 
Pulse Amplification 


Pinouts 


HA-2520/883, HA-2522/883 HA-2522/883 HA-2520/883, HA-2522/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 1 004-883 
Copyright © Harris Corporation 1994 
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Specifications HA-2520/883, HA-2522/883 


Absolute Maximum Ratings Thermal Information 
Voltage Between V+ and V- Terminals. .............20000- 40V__ ‘Thermal Resistance Osa Bc 
Direiiiial pet Vata: «6 acdcceurd diccsws setextaweens 15V CerbiP Package. <.0ssveenesen vans 115°C/\W 28°C /W 
Voltage at Either Input Terminal...................06. V+ to V- Ceramic LCC Package .............. 75°CIW -23°C/MW 
Peak Ontout Cian 22s sos edancseeacsedwdecovevaevecs 50mA Metal Can Package...............6- 160°C/W Ss 75°C/W 
JUNCTION TSMPOrAlG . 00 vewcccessnccaversencseuaus +175°C Package Power Dissipation Limit at +75°C for Ty < +175°C 
Storage Temperature Range ................. -65°C to +150°C COMP PRCHOG 662544 08sc0eced eeearson oe sedans 870mW 
Bee Poh 0s cat coer badbeear duet dnaeeaanoeene <2000V Corenie L0G PaGGS 6 cdaseccicedaneada ve ncnanees 1.33W 
Lead Temperature (Soldering 10s)...............0000- +300°C Métal Can POAAG soc tcescks evacdevescetakuces 625mW 
Package Power Dissipation Derating Factor Above +75°C 
Cor PaCS 60 ciccnavennedaresbecanaweeien 8.7mMW/PC 
Ceramic LCC Package «<2 ssscssesssnsceaneeeas 13.3mW/°C 
bint CAN PACKEGS .ccec tc deneees tddwevaranexes 6.3mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C ~—- Vino S$ 1/2 (V+ - V-) 
Operating Supply Voliage. 26. .scccesscsevcsaasegesvseenss t15V RR, 22kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: VsuppLy = t15V, Rsource = 1000). Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


HA-2520/883 | HA-252 1 
eae 520/883 522/883 z 9 
PARAMETERS | SYMBOL | CONDITIONS —_| SUBGROUPS | TEMPERATURE | MIN | MAX UNITS 5 wi 
a CO BO Ee 
—— Pe Ee ui 
+125°C, -55°C Wl 
Po [0 ce 


+25°C 
+125°C, -55°C -40 


Vom = OV, 
+Rg = 1002, 
-Rg = 100kQ 


Vom = OV, 
+Rgs = 100kQ, 


| 200 | 
Po Roe 
Ea 


+25°C 
+125°C, -55°C 


Input Offset 
Current 


pe | +10 
[xo 
pcto | = [0 
po] - | 


“Rg = 100kQ 


+25°C 
+125°C, -55°C 

+25°C 
+125°C, -55°C 


Common Mode 
Range 


Ln 
© 
<|< 


n 
n 
n 
n 
n 
n 
V 
V 


: . : ~ 
° - : - 


N N a 
oo oi oO 


A 
A 
A 
A 
A 
A 
V 
V 


Large Signal +Avo. | Voyt = OV and +10V, 4 kKV/V 

Vol R, = 2kQ 
ae ea L +125°C, -55°C | 7. | 5 kV/V 
+25°C kV/V 


-AVoL Vout = OV and -10V, 
R, = 2kQ 


+125°C, -55°C 
+25°C 
+125°C, -55°C 


[10 
P= [es To 
2 a cw 
in ca 
oe Re a 
re cee 
ea i. 
in ce 
Re bd Ee 
ze Chew 
a 
ee 
[0 


~“J 


= 
<|<|<|< 
2 


Common Mode 
Rejection Ratio 


+CMRR_ {| AVcy = +10V, 
V+ = +5V, V- = -25V, 


Vout = -10V 
-CMRR_ | AVcy = -10V, +25°C 


Yaeny * [a | wae are 
Ouiput Voltage | +Vour | Ry =2K0 [4 | vase ‘| 10 | 
all [se | wesc. | 


To 
= 
<x 
— 
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Specifications HA-2520/883, HA-2522/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = t15V, Rgource = 1002, Rioap = 500kQ, Voyr = OV, Unless Otherwise Specified. 


PARAMETERS 
Output Current Vout = -10V 425°C 
+125°C, -55°C 


ok 


Quiescent Power +25°C 


Supply Current +125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 


+125°C, -55°C 


Power Supply AVsyp = 10V, 
Rejection Ratio V+ = +20V, V- = -15V, 
V+ = +10V, V- = -15V 


V+ = +15V, V- = -20V, 


V+ = +15V, V- = -10V +125°C, -55°C 


Offset Voltage 


Adj 
sieale: +125°C, -55°C 


+125°C, -55°C | Vio+1 


NOTE: 


1. Offset adjustment range is [Vio (Measured) +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = £15V, Rsource = 502, Rioap = 2kQ, Croap = 50pF, Avct = +3V/V, Unless Otherwise Specified. 


A-252 HA-252 
GROUP A HA-2520/883 522/883 
PARAMETERS | SYMBOL SUBGROUPS | TEMPERATURE U 
SR 


Slew Rate 7" Vout = -SV to +5V — 
all 25% < +SR< 75% | 84 

Vout = +5V to -5V 100 | 

as 75% 2 -SR > 25% +125°C, -55°C | 84 | 
Ta | Vour=0 to +200mV = 
ou 10% <TR S 90% +125°C, -55°C | - | 
cz 

Le 

ae 

= 

2 

= 


Rise and Fall 
Time 


Overshoot +OS Vout = 0 to +200mV 
a 


‘ss 


cs 


14) 


= 
= 
= 
= 

% 
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Specifications HA-2520/883, HA-2522/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Voyppyy = t15V, Rioap = 2kQ, Cioap = SOpF, Ay 2 3, Coop = OpF, Unless Otherwise Specified. 


HA-2520/883 | HA-2522/883 
PARAMETERS | SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MIN | 
Differential Input Vom = OV +25°C 
Resistance 
Full Power GBWP_ | Vo=200MV, fo = 10kHz +25°C | 10 | 10 
Quiescent Power Vout = OV, loyr = OMA -55°C to +125°C — [=i al 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


Bandwidth 
- so ee < 
Full Power FPBW | Vpeax = 10V +25°C 
Bandwidth 
Minimum Closed CLSG R, = 2kQ, C, = 50pF -55°C to +125°C J +3 
Loop Stable Gain 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2Vpe ax). = ” 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) rS Zs 
Pe 
za 
TABLE 4. ELECTRICAL TEST REQUIREMENTS WW Ss 
= § 

©) 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1 AND 2) 
Interim Electrical Parameters (Pre Burn-in) 


Final Electrical Test Parameters 1 (Note 1), 2, 3, 4, 5, 6, 7, 8A, 8B 
Group A Test Requirements 1, 2, 3, 4, 5, 6, 7, 8A, 8B 
Groups C and D Endpoints 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2520/883, HA-2522/883 


Die Characteristics 


DIE DIMENSIONS: 
67 x57x19mils +1 mils 
1700 x 1440 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si83N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
0.26 x 10° A/cm? 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 
HA-2520/883: 40 
HA-2522/883: 40 


PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2520/883, HA-2522/883 


COMP 


V+ 


OUT 


BAL 


BAL 
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+IN 


Spec Number 


511004-883 


— 


SEMICONDUCTOR 


HA-2529/883 


Uncompensated, High Slew Rate 
High Output Current, Operational Amplifier 


tt 


July 1994 


Features 


¢ High Slew Rate..............+.+-- 135V/us (Min) Ac parameters at closed loop gains of 3 or greater without 
150V/us (Typ) external compensation. 
e High Output Current ............... +30mA (Min) The HA-2529/883 offers 135V/us (min) slew rate and fast set- 
tling time (200ns typ), while consuming a mere 6mA (max) qui- 
* HIGH Sei PAnewiGE PEOGHCE v0.0: pte (min escent supply current, making these amplifiers ideal 
2(Typ) components for video circuitry and data acquisition designs. 
e Wide Power Bandwidth............. 2.1MHz (Min) With 15MHz minimum gain-bandwidth product combined with 
7.5kV/V minimum open loop gain, the HA-2529/883 is an ideal 
¢ High Input Impedance............... SOMQ (Min) component for demanding signal conditioning designs. These 
130MQ (Typ) devices provide +30mA (min) output current drive with an out- 
« Low Difeet Currant 25nA (Max) put voltage swing of t10V (min), making then suited for pulse z wo 
5nA (Typ) ee RF aia nea | . = ui 
- will upgrade a system presently using the - 
° Fast Settling (10V Step to 0.1%)......... 200ns (TYP) A-2520/22/883 or EHA-2520/22/883 in regards to output cur- < 
¢ Low Quiescent Supply Current ....... 6mA (Max) "ent, slew rate, offset voltage drift, and offset current drift. To ws 
insure compliance with slew rate and transient response speci- re} < 
F ; fications, all devices are 100% tested for AC performance char- 
Applications 


This Circuit is Processed in Accordance to MIL- 
STD-883 and is Fully Conformant Under the Provi- 
sions of Paragraph 1.2.1. 


Data Acquisition Systems 
RF Amplifiers 

Video Amplifiers 

Signal Generators 


Pulse Amplification 


Description 


The HA-2529/883 is a monolithic operational amplifier which 
typifies excellence of design. With a design based on years of 
experience coupled with the reliable dielectric isolation process, 
these amplifiers provide an outstanding combination of DC and 


acteristics over full temperature. 


Ordering Information 


L_wiwoen | “mance | racrace 
NUMBER RANGE PACKAGE 


Pinouts 
HA-2529/883 HA-2529/883 HA-2529/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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511025-883 


Specifications HA-2529/883 


Absolute Maximum Ratings Thermal Information 
Voltage Between V+ and V- Terminals...............00085 40V ‘Thermal Resistance Bia Bic 
Differential Input Voltage... 12.6... eee ee eee eee eee 15V CorDIP Package ...nsccccancceunens 115°C/\W =. 28°C/W 
Voltage at Either Input Terminal...................00. V+ to V- Ceramic LCC Package .............. 7T5°CIWW23°C/W 
Peak Out CITE ccs i scce versed dee nabsaseeewanwns 50mA Metal Can Package...............-. 160°C/W 75°C /W 
Junction Temperate... ci vcccicses beascecdecansens +175°C Package Power Dissipation Limit at +75°C for Ty < +175°C 
Storage Temperature Range ................. -65°C to +150°C CorDlP POChBOO <6 scscctcsersiacdcertessesanccee 870mW 
Po MAW ovacdoca stad Secenewssenenene nc menesewe <2000V Cone LCG PaGaOe con wineews cetasanwswwesaeees 1.33W 
Lead Temperature (Soldering 10s)................0085 +300°C Metal Can PaGKA0G 20002 ckecns te nwntewaes cumewes 625mW 
Package Power Dissipation Derating Factor Above +75°C 
CONG PACWAGS os ccekentetsxesenbenswobd scent 8.7mMW/C 
Ceramic LCC Package «+ ssc acacsvnccucvssueea 13.3mW/C 
Motal Carn Package. ....ccsscsecesseevesssnecas 6.3mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to+125°C = Vino S 1/2 (V+ - V-) 
Operating SUPPLY VONAGE iiss ccvcsrusccviancewsacs ene sane +15V  R,_ 250002 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = +15V, Rsource = 1002, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


GROUP A ) LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


[23 _| vesceeo |e | 6 | mw 


-Re = 1002 
° | 23 | _+2s%c,-s5%¢ | 400 | 400 | na | 
nA 


Vom = OV, +R = 1002, +25°C 
ee oe Caen +125°C, -55°C 
Input Offset Vom = OV, +Rs = 100kQ, +25°C 
Common Mode Range +25°C +10 


+125°C, -55°C +10 
+25°C 

+AyoL Vout = OV and +10V, 

Ry = 2kQ 


+125°C, -55°C 
+25°C 
+125°C, -55°C 7.5 
-AVoL Vout = OV and -1 OV, +25°C 
Ry = 2kQ 
' +125°C, -55°C 
+CMRR_ | AVoy = +10V, 
V+ = +5V, V- = -25V, 
Vee 100 
-CMRR_ | AVoy = -10V, 
V+ = +25V, V- = -5V, 
Vout = +10V 
+Vout Ry = 2kQ +25°C 
+125°C, -55°C 


+25°C 
Spec Number 511025-883 


-400 


a] 


2 
> 


s 


on 


V 


< 


Large Signal Voltage 
Gain 


kV/V 
75 


s 


Common Mode 


Rejection Ratio 
+125°C, -55°C 


+25°C 
+125°C, -55°C 


Output Voltage Swing 
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Specifications HA-2529/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = t15V, Rgource = 1002, Rioap = 500kQ, Voyz = OV, Unless Otherwise Specified. 


ar “ar 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


lel ee ee 
6 | vase seo [| a | ma 
23 | vase seo [ [7 | 
ne 


V+ = +20V, V- = -15V, 


Quiescent Power Supply 
Current 


Power Supply 
Rejection Ratio 


V+=+10V, V- =-15V 


-PSAR | AVeup = 10¥, ee 


V+ = +15V, V- 


vince) [23 [reese [Te 
ee 

a 
ar 


NOTE: 


1. Offset adjustment range is [Vjo(Measured) +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


Offset Voltage 
Adjustment 


OPERATIONAL 
AMPLIFIERS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsupPLy = +15V, Rsource = 500, Rioap = 2k0), CLoap = 50pF, Ayc, = +3V/V, Unless Otherwise Specified. 


ses 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


Sow at ll vour= Sv 8 aoe =n 
Panes [area [ves [| vis 

ee et — 
Overshoot +OS Vout = 0 to +200mV LO 
hall CO 


Rise and Fall Time 
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Specifications HA-2529/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vsyppyy = t15V, Rioap = 2kQ, Cioap = SOpPF, Coop = OpF, Unless Otherwise Specified. 


Differential Input Resistance Vom = OV 


Gain Power Bandwidth GBWP_ | Vo = 200mV, +25°C 
fo 2 10kHz 


[FarPower enews | FPOW [Vrem =i | va __| aro] 21 | | wa 


Minimum Closed Loop CLSG Ry = 2kQ, C, = 50pF -55°C to +125°C +3 VV 
Stable Gain 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nV pe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


en 
[ewmcanvenmme 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2529/883 


Die Characteristics 


DIE DIMENSIONS: 
67 x57x19+1 mils 
1700 x 1440 x 483m + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
0.78 x 10° A/cm? 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 40 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout Zu 
HA-2529/883 5 ti 

ee 

COMP V+ OUT BAL r! = 

o = 

ro}  § 


37= §3-7IR 


BAL -IN +IN V- 
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July 1994 


FARRIS 


SEMICONDUCTOR 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Unity Gain Bandwidth 
High Slew Rate 


40MHz (Min) 


200V/s (Min) 
250V/us (Typ) 


2mV (Max) 


90ns (Typ) 


3MHz (Min) 
4MHz (Typ) 


+10V (Min) 


Low Offset Voltage 
Fast Settling Time (0.1%) 
Power Bandwidth 


Output Voltage Swing 
Unity Gain Stability 
Monolithic Bipolar Dielectric Isolation Construction 


Applications 

e Pulse and Video Amplifiers 
Wideband Amplifiers 
High Speed Sample and Hold Circuits 
Fast, Precise D/A Converters 
High Speed A/D Input Buffer 


Pinout 


HA-254 1/883 


Wideband, Fast Settling, 


Unity Gain Stable, Operational Amplifier 


Description 


The HA-2541/883 is the first unity gain stable monolithic 
operational amplifier to achieve 4O0MHz unity gain band- 
width. A major addition to the Harris series of high speed, 
wideband op amps, the HA-2541/883 is designed for video 
and pulse applications requiring stable amplifier response at 
low closed loop gains. 


The uniqueness of the HA-2541/883 is that its slew rate and 
bandwidth characteristics are specified at unity gain. Histori- 
cally, high slew rate, wide bandwidth and unity gain stability 
have been incompatible features for a monolithic operational 
amplifier. But features such as 250V/us slew rate and 
40MHz unity gain bandwidth clearly show that this is not the 
case for the HA-2541/883. These features, along with 90ns 
settling time to 0.1%, make this product an excellent choice 
for high speed data acquisition systems. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 


HA2-2541/883 -55°C to +125°C 12 Pin Can 


HA-2541/883 
(METAL CAN) 
TOP VIEW 


CASE TIED TO V- 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Spec Number 511026-883 
FileNumber 3698 


Specifications HA-254 1/883 


Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and V- Terminals...............0008- 35V Thermal Resistance Ba Bc 
Differential Input Voltage ......... cece cece ee eee eee 6V Metal Can Package................. 65°C/W 34°C /W 
Voltage at Either Input Terminal................0e00e- V+toV- Package Power Dissipation Limit at +75°C for T, < +175°C 

Peak Output Current (< 10% Duty Cycle) ................ 50mA Mala Cait PaGRAGG. « ciacvcsdeteeseaasasewenaeetus 1.54W 
Junction Temperatura (Tj) ss ccccscc cnet esseicaseas +175°C Package Power Dissipation Derating Factor Above +75°C 

Storage Temperature Range ................. -65°C to +150°C Metal Can Package............e cece eee eeeeeee 15.4mW/C 
ESD Rating. .........c cece cece cece cece eee eeeeeeas <2000V 

Lead Temperature (Soldering 10s)..............00008- +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vincy S$ 1/2 (V+ - V-) 
Operating Supply Voltage. ............ cece eee ee ee t12Vtot15V R,_21kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = +15V, Rsource = 100Q, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS TEMPERATURE 


Vou = OV, ee 
+Rg = 1.1kQ, 


GROUP A 
SUBGROUPS 


Input Bias Current 


Vig = OY, +25°C 
+Rg = 1002, 
= ee 
ae 
i 
al V+ = 25V, V- = -5V p10 | 


ae ee ee 
Ry = 1kQ ° rm 
ue eee 1 Ft 
“— a a am 
EE 


+CMRR AVcm = +10V, 
V+ = +5V, V- = -25V, 
V+ = +25V, V- = -5V, 
es ee ee 


+Vout 
hel Ee ck 


Common Mode +CMR 
Range 


Input Offset Current | 


+125°C, -55°C 


Large Signal Voltage 
Gain 


+125°C, -55°C 


Common Mode 
Rejection Ratio 


< 


Output Voltage 
Swing 


=| <= 


< 
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Specifications HA-254 1/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Voyppry = t15V, Rsource = 1002, Ryigap = 100kQ, Voyr = OV, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE 


+125°C, -55°C 


+125°C, -55°C 


ae fm 
[aa [arose [|= 
bal [2a | earoaee [= [me 


Power Supply +PSRR- | AVgyp = 10V, 
Rejection Ratio V+ = +5V, V- = -15V, 

V+ = +15V, V- =-15V | 28 | +125°C, -55°C 

V+ = +15V, V- = -5V, 

V+ = +15V, V- =-15V +125°C, -55°C 70 
Adjustment 


NOTE: 


1. Offset adjustment range is [Vio (Measured) t1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


Quiescent Power +loc Vout = OV, lout = OMA 
Supply Current 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See A.C. Specifications in Table 3 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = t15V, Rigap = 1kQ, Croan = 10pF, Ay = 1V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE ) MIN | MAX | UNITS 


Say 
ay eamawonas | leew [oom [+ | ae 
ee ee 
Stable Gain 

Rise and Fall Time Vout = OV to +200mV 
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Specifications HA-2541/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vsypp_y = t15V, Rigap = 1kQ, Croan = 10pF, Ay = 1V/V, Unless Otherwise Specified. 


| LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE Ha] UNITS 


Quiescent Power Vout = = OV, lout = = ee -55°C to +125°C 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nV pe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 
4. Measured between 10% and 90% points. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


Se 
[ouparernemmm [RSS 
SS 


NOTE: 
1. PDA applies to Subgroup 1 only. 


OPERATIONAL 
AMPLIFIERS 
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HA-2541/883 


Die Characteristics 


DIE DIMENSIONS: 
80 x 90 x 19 mils + 1 mils 
2020 x 2280 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride(Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
5.3 x 10* A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 41 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-2541/883 


+IN BAL 


NC 


BAL 


OUTPUT V+ 
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FARRIS 


SEMICONDUCTOR 


HA-2544/883 


Video Operational Amplifier 


GD 


July 1994 


Features 


¢ Wide Unity Gain Bandwidth ........... 45MHz (Min) minimum and phase margin of 65 degrees (open loop). Built 
¢ High Slew Rate................2000- 100V/us (Min) from high quality Dielectric Isolation, the HA-2544/883 is 
another addition to the Harris series of high speed, wideband 
e Low Supply Ty) 12mA (Max) op amps, and offers true video performance combined with the 
¢ Differential Gain Error............000- 0.04dB (Max) versatility of an op amp. 
¢ Differential Phase Error............. 0.11 Deg. (Max) The primary features of the HA-2544/883, include wide band- 
width, 150V/us (typ) slew rate, < 0.04dB differential gain error, 
* Gain Flatness at 3.58MHz or 4.43MHz ...0.15dB (Max) < 0.41 degrees differential phase error and gain flatness of 
¢ Fast Settling Time (10V to 0.1%)......... 120ns (Typ) just 0.15dB at 3.58MHz and 4.43MHz, therefore proving to be 
sufficient for video amplification. High performance and low 7 
. “ power requirements are met with a supply current of only qo” 
Ap P lications 10mA typically and 12mA over the full temperature range. ro 17 
e Vi : : _— LL 
Video Systems Uses of the HA-2544/883 range from video test equipment ij 
¢ Video Test Equipment guidance systems, radar displays and other precise imaging a é 
systems where stringent gain and phase requirements have au ¢ 
¢ Radar Displays previously been met with costly hybrids and discrete circuitry. o 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Imaging Systems 

Pulse Amplifiers 

Signal Conditioning Circuits 
Data Acquisition Systems 


Description 


The HA-2544/883 is a fast, unity gain stable, monolithic op amp 
designed to meet the needs required for accurate reproduction 
of video or high speed signals. It offers high voltage gain 
(3.5kV/V min, 6kV/V typ), wide unity gain bandwidth of 45MHz 


The HA-2544/883 will also be used in non-video systems 
requiring high speed signal conditioning such as data acquisi- 
tion systems, medical electronics, specialized instrumentation 
and communication systems. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 
HA2-2544/883 -55°C to +125°C 


HA4-2544/883 -55°C to+125°C | 20 Lead Ceramic LCC 
HA7-2544/883 -55°C to+125°C | 8Lead CerDIP 


Pinouts 
HA-2544/883 HA-2544/883 HA-2544/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 


CASE TIED TO V- 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper !.C. Handling Procedures. File Number 54 1 028-883 
Copyright © Harris Corporation 1994 
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Specifications HA-2544/883 


Absolute Maximum Ratings Thermal Information 
Voltage Between V+ and V- Terminals.................005 35V Thermal Resistance O5a Bjc 
Differential Input Voltage (Note 2)........... 0. cece eee eee 6V CerDIP Package .............ee000. 1 15°C/W 28°C/W 
Voltage at Either Input Terminal...................... V+ to V- Ceramic LCC Package .............. 65°C/(W s15°C/W 
Peak Output Current (< 10% Duty Cycle)................. 40mA Metal Can Package................. 155°CWs67°C/W 
Junction Temperature (Ty) ces cccncvvcseveccvevaeans +175°C Package Power Dissipation Limit at +75°C for Ty < +175°C 
Storage Temperature Range ................. -65°C to +150°C CarDlP PaCkags .0scios casssaeeeenens eee nveavess 870mW 
Bel) Mes .nsccscecans Ces dwes Kec ewens geome <2000V Cardin LOC PACKAGG oi ccadned ee cwrd seen seen eon 1.54W 
Lead Temperature (Soldering 10s)..............00000- +300°C Motal Gan PaChiGG c2sscdsceecsectesaev sss cdsadss 645mW 
Package Power Dissipation Derating Factor Above +75°C 
COrmlP PaCKA0G rccvccncctecasesesadsianceennx 8.7MWPC 
Ceramic LCC Package ...........cecseecececes 15.4mWPC 
Metal Can PACKROG v.ccasxcescsanvanvnedns exons 6.5mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C ~—- Vine S$ 1/2 (V+ - V-) 
DOSTaING SUPHY VOUEGG 662.6 cas siteueceasevnsecevensexs +15V Ri, 22k 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = t15V, Rgource = 102, Ryoap = 500kQ, Croap s 10pF, Vout = OV, Unless Otherwise Specified. 


GROUP A LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE 


[a8 | were [20 | 20 | mw 


ESE Rais BA 

a 

ae 
V 


Input Offset Current 


Common Mode 
Range 


-CMR V+ = 25V, V- = -5V 


V 

ewe [eee 

-CMRR | AVoy = -10V, a ae oe 
aed ee el a +125°C, -55°C | 78 | 
heal Ee 
Sn 
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Large Signal Voltage 
Gain 


Common Mode 
Rejection Ratio 


Output Voltage 
Swing 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsuppty = +15V, Rsource = 10Q, Rioap = 500kQ, Croap Ss 10pF, Vout = OV, Unless Otherwise Specified. 


ae LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


[oor [vor=eev | iY dm 
Se A 
asf aes eo 


+PSRR AVsup = 10V, +25°C 
V+ = +10V, V- = -15V, ° ° 
V+ = +15V, V- = -10V, a = 


NOTE: 


1. Offset adjustment range is [Vio (Measured) t+1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 

2. To achieve optimum AC performance, the input stage was designed without protective diode clamps. Exceeding the maximum differential 
input voltage results in reverse breakdown to the base-emitter junction of the input transistors and probable degradation of the input 
parameters especially Vos, log and Noise. 


Quiescent Power 
Supply Current 


Power Supply 
Rejection Ratio 


OPERATIONAL 
AMPLIFIERS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = +15V, Rsource = 1000, Rioap = 1kQ, CLoap = 10pF, Vout = 1V/V, Unless Otherwise Specified. 


LIMIT ar 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE 


sa Reravevecay [7 are 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vsyppyy = +15V, Rioap = 1K2, CLoap = 10pF, Ay = 1V/V, Unless Otherwise Specified. 


ae 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 
Differential Gain = 50Q, R, = 1kQ, +25°C 
3.58MHz and 
4.43MHz 


Differential Phase Rg = 50Q, R, = 1kQ, +25°C Degrees 
fo = 3.58MHz and 
4.43MHz 
Unity Gain Bandwidth UGBW | Vo = 200MVpns, +25°C 
f at -3dB 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vsuppty = +15V, Rioap = 1kQ, Croap = 10pF, Ay = 1V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 


Gain Flatness AAy Vo = 200MVawms; +25°C 
fo = 5MHz 
Vo = 200MVpms, i 6 +25°C -0.35 
fo = 10MHz 
Cr cc 


Minimum Closed Loop CLSG Ry = 1kQ, C, s 1pF VV 
Stable Gain 
Rise and Fall Time Vout = OV to +200mV 


ce 
a Ee 
et ee a 
Ts a aad 
Ct 
Cc 


Vout OV to -200mV 
Settling Time | Ts | Open Loop 
Output Resistance Open Loop 1 


Quiescent Power P Vout = OY, lout =OmA 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(22Vpe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 
4. Measured between 10% and 90% points. 


A 


pir tape 
a 
6. The video parameter specifications will degrade as the output load resistance decreases. 
7. C-L Gain and C-L Delay were less than the resolution of the test equipment used which is 0.1dB and 7ns, respectively. 


8. Test signal used is 200MVpys at each frequency on a 0 and 1 volt offset. For adequate test repeatability, a minimum warm-up of 2 minutes 
is suggested. 


5. Ap(%) = 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


aaron wen 
[ewmcaetewee Pt 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2544/883 


Die Characteristics 


DIE DIMENSIONS: 
80 x 64 x 19 mils + 1 mils 
2030 x 1630 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SIO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
7.0 x 10% A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 44 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2544/883 


OPERATIONAL 
AMPLIFIERS 


-IN 


+IN | Mca an \ SSS Se OUT 
V- | a Z | a BAL 
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Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


® High SioW Rat6.... nascvccanevasecss 120V/us (Typ) 
e¢ Low Offset Voltage.................... 300..V (Typ) 

900LLV (Max) 
¢ High Open Loop Gain ................. 130dB (Typ) 

114dB (Min) 
e Gain Bandwidth Product............. 150MHz (Typ) 
e Low Voltage Noise at 1kHz.......... 8.3nV/VHz (Typ) 
¢ Minimum Gain Stability................... > 5 (Typ) 
Applications 


@ 


High Speed Instrumentation 
Data Acquisition Systems 
Analog Signal Conditioning 
Precision, Wideband Amplifiers 
Pulse/RF Amplifiers 


Pinouts 


HA-2548/883 
(SBDIP) 
TOP VIEW 


HA-2548/883 


Precision, High Slew Rate, 
Wideband Operational Amplifier 


Description 


The HA-2548/883 is a monolithic op amp that offers a unique 
combination of bandwidth, slew rate, and precision specifica- 
tions. These features can eliminate the need for composite 
op amp designs and external calibration circuitry. 


Optimized for gains 25, the HA-2548/883 has a gain band- 
width product of 150MHz (typ) and a slew rate of 120V/us 
(typ) while maintaining an extremely high open loop gain of 
130dB (typ) and a low offset voltage of 300pV (typ). These 
specifications are achieved through uniquely designed input 
circuitry and a single ultra-high gain stage that minimizes the 
AC signal path. Capable of delivering over 30mA (min) of 
output current, the HA-2548/883 is ideal for precision, high 
speed applications such as signal conditioning, instrumenta- 
tion, video/pulse amplifiers and buffers. 


Ordering Information 
(te [ [a 
NUMBER RANGE 


HA-2548/883 
(METAL CAN) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. File Number 51 1 069-883 
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Specifications HA-2548/883 


Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and V- Terminals.................26- 40V_ Thermal Resistance Oa Bic 
Differential input VONAGE, 224 ccc wecsecteccn ves ceveunsess 5V Ceramic Sidebraze DIP Package ...... 97°C/W 20°C /W 
Voltage at Either Input Terminal..................006- V+ to V- Metal Can Package ................. 142°C/\W ss 66°C/W 
Peak Output Current (< 10% Duty Cycle)................. 60mA___— Package Power Dissipation Limit at +75°C 

GCOntniels OUIp GUNG, oo siciet ee eens menesane aes 40mA Ceramic Sidebraze DIP Package ...............2000- 1.03W 
JMCION TOMBOAUNG sc ccccsccnccns scenes wanswnaw’ +175°C Métal Galt PACKAGG .icccss.nncnvancwn stwensenne names 0.70W 
Storage Temperature Range ................. -65°C to +150°C Package Power Dissipation Derating Factor Above +75°C 

Bee Fk d ok chose ed Ganeenensaneeennsar etwas <2000V Ceramic Sidebraze DIP Package ................ 10.3mW/°C 
Lead Temperature (Soldering 10s).................00- +300°C Metal Can Packaue «<< isciceaceeneseacasanwr ess 7.0mW?C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vino S 1/2 (V+ - V-) 
Operating Supply VOUEGS oc cvecdise ne vie neesus aw new on we +15V  R,21kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppyy = 15V, Rioap = 100kKQ, Voyz = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN: | MAX | UNITS 


= | 
oO oO Wl 
q 
+Rg = 100.1kQ, ot = 


Vom = OV, 


+Rg = 1002, 


Vom = OV, 


+Rg = 100.1kQ, 


-Rg = 100.1k2 +125°C, -55°C 


Vio 

Input Offset Current | 

Common Mode Range 

V+ = 422V, V- = -8V 


V+ = +8V, V- =-22V +25°C r 
+125°C, -55°C 

+25°C 
+125°C, -55°C 


Vout = OV and +10V, +25°C 


Large Signal Voltage +Ayo. 
Gain R 


Vout = OV and -10V, 
Ry = 1 


L=1 
+125°C, -55°C 


+25°C 
+125°C, -55°C 


Common Mode +CMRR +25°C 


Rejection Ratio 


AVomu = +2V, 
V+ = +13V, V- =-17V, 
Vout = -2V 


-CMRR_ | AVcy = -2V, 
V+=+17V, V-=-13V, 
Vout =+2V 


+125°C, -55°C 
+25°C 
+125°C, -55°C 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: VsuppLy = +1 5V, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 
LIMITS 


PARAMETERS TEMPERATURE vane 
Output Voltage Swing +25°C = | ¢ | 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 
SUBGROUPS 


+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


Output Current 


ne 
as 


+25°C 


ee 
we fe ff 
wee [a 

EASES 


Quiescent Power Supply 
Current 


Power Supply 
Rejection Ratio 


AVsup = 10V, 
V+=+10V, V- =-15V, 
V+ = +20V, V- = -15V 


AVsup = 10V, 
V+ = +15V, V- =-10V, 
V+ = +15V, V- = -20V 


Table 2 Intentionally Left Blank. See AC Characteristics in Table 3. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vsyppry = +15V, Rigap = 1KQ, Cioap < 10pF, Unless Otherwise Specified. 


Taape oretvougeom] Veto [Vous [+ [ se0wwaee [| 7 [wre 
[rea vonge atiat [Won [ Pn ae 
Inoanas Curenounty| Ww [Rs=so0a.ig= wr] 1 [ase [| 10 [oan 
Gain Bandwidth Product Vo = 1.0V, fo = 1MHz a ee ee ee 

SE 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Voyppry = t15V, Rigap = 1KQ, Cioan S$ 10pF, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MAX | 
R 


ns 
nll SE 
[Farpoworbanawan | FPOW [Vemeiv [42 [aero | an | (| oe 


aed WME il ll ll 
Stable Gain 
Rise and Fall Time Ts Vout = -100mv a ee ee ee ee 
Overshoot +0S | Voyr = -100mV ee ee 


AMPLIFIERS 


OPERATIONAL 


Settling Time Ts To 0.01% for a 10V 1 +25°C 
Step 

Power Consumption PC Vour = OV, -55°C to +125°C 
lout = OmA 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(22V pe ax). 
. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 
. Measured between 10% and 90% points. 


. Offset adjustment range is [Vjg(Measured) +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


af W MP 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


cin teaauees tebe | 
re 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2548/883 


Die Characteristics 


DIE DIMENSIONS: 
85 x 91x 19 mils + 1 mils 
2160 x 2320 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
3.6 x 10% A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- (Note) 
TRANSISTOR COUNT: 60 
PROCESS: Bipolar, Dielectric Isolation 


NOTE: The Substrate may be left floating (Insulating Die Mount) or it may be mounted on a conductor at a V- potential. 


Metallization Mask Layout 
HA-2548/883 


+BAL COMP 


V+ 


+IN OUT 


V- -BAL 
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Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


High Input Impedance (HA-2600/883). ... 100MQ (Min) 


500MQ (Typ) 

© High SIGW MalG sc osiccnsiicnccesctanewwws 4V/us (Min) 
7V/us (Typ) 

e Low Input Bias Current (HA-2600/883). ... 10nA (Max) 
1nA (Typ) 

e Low Input Offset Current (HA-2600/883) .. . 4mV (Max) 
¢ Wide Unity Gain Bandwidth ........... 12MHz (Typ) 


Output Short Circuit Protection 


Applications 

e Video Amplifier 

¢ Pulse Amplifier 

¢ High-Q Active Filters 

¢ High Speed Comparators 


e Low Distortion Oscillators 


Pinouts 


HA-2600/883, HA-2602/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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HA-2600/883 
HA-2602/883 


Wideband, High Impedance 
Operational Amplifiers 


| 


Description | 


HA-2600/883 and HA-2602/883 are internally compensated 
bipolar operational amplifiers that feature very high input 
impedance coupled with wideband AC performance. The 
high resistance of the input stage is complemented by low 
offset voltage (4mV max at +25°C for HA-2600/883) and low 
bias and offset current (10nA max at +25°C for HA-2600/ 
883) to facilitate accurate signal processing. Offset voltage 
can be reduced further by means of an external nulling 
potentiometer. The 4V/us minimum slew rate at +25°C and 
the minimum open loop gain of 100kV/V at +25°C enables 
the HA-2600/883 to perform high gain amplification of fast, 
wideband signals. These dynamic characteristics, coupled 
with fast settling times, make these amplifiers ideally suited 
to pulse amplification designs as well as high frequency or 
video applications. The frequency response of the amplifier 
can be tailored to exact design requirements by means of an 
external bandwidth control capacitor. Other high perfor- 
mance designs such as high gain, low distortion audio 
amplifiers, high-Q and wideband active filters and high 
speed comparators, are excellent uses of this part. 


Ordering Information 


mower | "Seance | paccace 
NUMBER RANGE 


HA-2600/883, HA-2602/883 
(METAL CAN) 
TOP VIEW 


Spec Number 511005-883 
File Number 3700 


OPERATIONAL 
AMPLIFIERS 


Specifications HA-2600/883, HA-2602/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals................505- 40V 
DWIKONGAl GUL VONAGE, o.ccxsucs ceadaardendeaaekennewe 12V 
Voltage at Either Input Terminal .................0008- V+ to V- 
Peak Output Current .............. Full Short Circuit Protection 
Junction Tamporatwe (1) .cscsccccscavasussenanes ss +175°C 
Storage Temperature Range ................. -65°C to +150°C 
See Meibsavenernediokincese te tne nsd eanunwacd <2000V 
Lead Temperature (Soldering 10s).............0.0000- +300°C 


Thermal Information 


Thermal Resistance Bja Bjc 
CermDIP Package .0cssecaccveccenses 115°C/\W 28°C /W 
Metal Can Package .............006- 160°C/W s75°C/W 

Package Power Dissipation Limit at +75°C for T, < +175°C 


CGIDIP Package cascccccsccacvrsscn vases caenwaes 870mW 

Motal Can: Package ccacccccsonss sexevdistseneavaws 625mW 
Package Power Dissipation Derating Factor Above +75°C 

COCO PANAGS sccvcitrcetcnetaddeecengvoseus 8.7mMWPC 

Motal Gan Package 2.25 ccreccorsncseweicsneredes 6.3mWPC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to +125°C ~—- Vincw S$ 1/2 (V+ - V-) 
WDGrand SUGDIY VONRIG «ccc ncctn cx nceconcewanteeeeanee +15V RL 22kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = +15V, Rsource = 1002, Rroap = 500kQ, Voy = OV, Unless Otherwise Specified. 


Input Bias Current +| 


-Rs = 1002 


Vom = OV, 
+Rg = 1009, 
-Rg = 100kQ 


Vom = OV, 
+Rg = 100kQ, 
-Rg = 100kQ 


Input Offset 
Current 


Common Mode 
Range 


-CMR 


Large Signal 
Voltage Gain 


Vout = OV and +10V, 
Ry = 2kQ 


“Ayo. | Vout = OV and -10V, 
Ry, = 2kQ 


+Ayo. 


Common Mode +CMRR_ {| AVoy = +10V, 
Rejection Ratio V+ = +5V, V- = -25V, 
Vout = -10V 
-~-CMRR AVowu = -10V, 


V+ = +25V, V- = -5V, 
Vout = +10V 


Output Voltage 
Swing 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 
Input Offset Vio Vom = OV 
Voltage 
B 


Veg oO, 
+Rg = 100kQ, 


cs 
es ee 


ia 
ca 
| 
sou [Vewvavivenev | 1 | eof | 

eee ee 

[23 | eee ee | [a 
ee 
ae < 
es 
Ce ce 
a 

4 

2 

= 

=o 


ee 
eC ee 


[wax [ wn [wax |v 


rs 
7 
a 
= 


25 


+125°C, -55°C | 30 | 


n 
n 
n 
n 
V 
V 
V 


<| <j 4 
” 


A 
A 
A 
A 
V 


$|$ 


+125°C, -55°C 70 


74 


| 80 | 

| 60 
ee ee 
+125°C, -55°C | 80 | 
oe oe 
| 10 

| 10 


+125°C, -55°C 


+125°C, -55°C 


a 
La 
Zz 
ca 
at 
Le 
<a 
Le 
iL = | kKV/V 
| | 
<a 
Le 
—Z 
10 
10 
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Specifications HA-2600/883, HA-2602/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = +1 5V, Rsource = 100Q, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


GROUP A HA-2600/883 | HA-2602/883 
PARAMETERS | SYMBOL SUBGROUPS | TEMPERATURE 


Foun [wa [mn [wax 
Supa Curent our | Vour=10¥ Tc fot -[ol-|m 
Ee 


Ere 


+125°C, -55°C Zz 


+PSRR AVsup = +5V, 
V+ = +10V, V- = -15V, 
V+ = +20V, V- = -15V 


Quiescent Power 
Supply Current 


B 


4.0 


as 
C0 
Tras. | | a0 
at 
Tresc.se [0] 
a 
— 
= 


ee ce 
+125°C, -55°C 80 | 
es ce 
+125°C, -55°C | 80 


p23 | +125°C, 85°C [Viol | 
NOTE: 


1. Offset adjustment range is [Vio (Measured) +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


Power Supply 
Rejection Ratio 


AVsup = t5V, 
V+ = +15V, V- = -10V, 
V+ = +15V, V- = -20V 


Offset Voltage 
Adjustment 


OPERATIONAL 
AMPLIFIERS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = +15V, Rsource = 502, Ryioap = 2KQ, Croan = SOPF, Ayo, = +1V/V, Unless Otherwise Specified. 


na 
GROUP A A-2600/883 602/883 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


Slew Rate Vout = -BV to +5V +25°C 


ras N N 
Oo Oo Oo 


8A, 8B +125°C, -55°C 


| MAX 
se 
Le |e | 
Vout = +5V to -5V 7 425°C p 4} | 4 
8A, 8B 4+125°C, -55°C pe 
| 60 | 


Rise and Fall Ta | Voyr = 0 to +200mV +25°C 
Ti 10% < Tp < 90% 
7 aid cin BA, 8B +125°C, -55°C 


Te | Voyr = 0 to -200mV +25°C | 60 | 


Eo le 
_- [| o | - | 
_- | | - | 
oe 
LS | Ee 
RAE ee 
EME EEA 
_- | | 


Overshoot 40S | Voyz = 0 to +200mV +25°C 
Vout = 0 to -200mV +25°C 


+125°C, -55°C 
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Specifications HA-2600/883, HA-2602/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = t15V, Rioap = 2kQ, Cyoap = SOpF, Unless Otherwise Specified. 


HA-2600/883 | HA-2602/883 
PARAMETERS SYMBOL NOTES TEMPERATURE 
Differential Input Vom = OV +25°C 
Resistance 
Full Power FPBW | Vpeax = 10V +25°C 
Bandwidth 
Minimum Closed CLSG R, = 2kQ, C, = 50pF -55°C to +125°C 
Loop Stable Gain 
+ls5¢ 


2 
Output Shor Vour= VR, = 100 
2 


EEEEEEEE EE 


al 
Circuit Current 125°C 


5°C 


+125°C 


pe) 
jo) 


_ 
N 
So 


on 


kd 

jt | ee 

ae £x 

a a 

tsc [Vour=-1V.R=toa | 1 a 
a oe 

be! ES 

a 


Quiescent Power PC Vout = OV, lout = OMA -55°C to +125°C 
Consumption 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(22Vpe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


er 
[ewmcabewmee PT 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2600/883, HA-2602/883 


Die Characteristics 


DIE DIMENSIONS: 
69 x 56 x 19 mils + 1 mils 
1750 x 1420 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
3.9 x 104A/cm? 


SUBSTRATE POTENTIAL (Powered Up): Unbiased 


TRANSISTOR COUNT: 
HA-2600/883: 140 
HA-2602/883: 140 


PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-2600/883, HA-2602/883 


+IN -IN 


OPERATIONAL 
AMPLIFIERS 


BAL 


COMP 


BAL V+ 


OUT 
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Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


HA-2640/883 


High Voltage Operational Amplifier 


Description 


HA-2640/883 monolithic operational amplifier is designed to 
deliver unprecedented dynamic specification for a high volt- 
age internally compensated device. This dielectrically iso- 
lated device offer very low values for offset voltage and offset 


° Output Voltage Swing ...-.0+-seseeeees +35V (Min) current coupled with large output voltage swing and common 
e Supply Voltage................. +10V to +40V (Min) mode input voltage. 
© SOW FalG ci cee ccccstewapeasaenee ance 3V/us (Min) For maximum reliability, the HA-2640/883 offers uncondi- 
tional output overload protection through output short circuit 
* Common Mode Input Voltage Swing ...... +35V (Min) current limiting. This circuitry will limit the output to typically 
e Offset Current. .........c.ccccccccccce 12nA (Max) +25mA output drive current. 
e Unity Gain Bandwidth................- 5MHz (Typ) These amplifiers deliver t35V common mode input voltage 
swing, +35V output voltage swing, and up to t40V supply 
¢ Output Overload Protection range for use in such designs as regulators, power supplies, 
. . and industrial control systems. The 5MHz typical gain-band- 
Applications width product and 5V/us slew rate (typ) make these devices 
' excellent components for high performance signal condition- 
* Industrial Control Systems ing applications. To insure compliance, all devices are 100% 
¢ Power Supplies tested for slew rate, rise/fall time and overshoot. Outstanding 
input and output voltage swings coupled with a low 5nA off- 
° High Voltage Regulators set current (typ), make these amplifiers excellent compo- 
© Resolver Excitation nents for resolver excitation designs. 
¢ Signal Conditioning - : 
Ordering Information 
PART TEMPERATURE 
NUMBER RANGE PACKAGE 
HA4-2640/883 20 Lead Ceramic LCC 
Pinouts 
HA-2640/883 HA-2640/883 HA-2640/883 
(CERDIP) (METAL CAN) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 


NC 
-IN 
NC 
+IN 
NC 
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Bi NC 
V+ 
5] NC 
OUT 
41 NC 


Spee Number 511 029-883 


File Number 


3702 


Specifications HA-2640/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals.............-0008- 100V 
Ceram (GU VONAGE suiccses te vemt nine Kiam deadeweans 37V 
CUE CUTGHE occa ecacee van aes Full Short Circuit Protection 
Output Short Circuit Duration. ...............20008- 5 Seconds 
Junction Temperature (Tj) ...... 2... eee eee cee eens +175°C 
Storage Temperature Range ................. -65°C to +150°C 
BO Ties voe wana e na nieeae.es sa Reda eRGease ees <2000V 
Lead Temperature (Soldering 10s)................005- +300°C 


Thermal Information 


Thermal Resistance Bia Bic 
COMIP PACkAG@ cass ccaccnccccases 115°C/\W  .28°C/W 
Ceramic LCC Package .............. 65°C/W s15°C/W 


Metal Can Package ..............04- 155°C/(Ws«67°C/W 


Package Power Dissipation Limit at +75°C for T, < +175°C 


Ce FOOD ca cccccuee rode nda ontns 6 euwe wna s 870mW 

Coranve UCC Package si ccccivccctaveeseaaees sane 1.54W 

NILA) GON PACKAUS vac cnr seen sees ren n eeewennne 645mW 
Package Power Dissipation Derating Factor Above +75°C 

CORIIP POEKAGS cc cascica ck dene cade tade nemewnn 8.7mMWPC 

Carante LCC Package cucicctavevivescsevasays 15.4mWPC 

Metal Can PAGKEGS ci6ccadecceeeeoas aces denenes 6.5mWPC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voltage....................000e +10V to t+40V 


ViNcM s 1/2 (V+ - V-) 
R, 2 500Q 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsuppry = t40V, Rsource = 1002, Rioap = 500kQ, Voyz = OV, Unless Otherwise Specified. 


PARAMETERS 


+lp Vom = OV, 
+Aig = 100kQ, 
‘Rg = 100 
Vom = OV, 
+Rg = 1000, 
“Re = 100kQ 
V+ = 15V, V- = -65V 
V+ = 65V, V- = -15V 


Input Offset Voltage 


Input Bias Current 


Input Offset Current 


Common Mode 
Range 


Large Signal Voltage 
Gain 


Vout = OV and +30V, 
Ry = 5kQ 


Avot Vout = OV and -30V, 
Ry, = 5kQ 


+CMRR AVom = +20V, 
V+ = +20V, V- = -60V, 
Vout = -20V 

-CMRR_ | AVoy = -20V, 


Common Mode 
Rejection Ratio 


V+ = +60V, V- = -20V, 
Vout = +20V 


GROUP A 
SUBGROUPS 


LIMITS 


= > P=) 


TEMPERATURE UNITS 


+25°C 


3 
< 


+125°C, -55°C 


< 


m 


+25°C 


+125°C, -55°C 


+25°C 


> 


+125°C, -55°C 


+25°C 


wo 
on 


+125°C, -55°C 
+25°C 

+125°C, -55°C 
+25°C 

+125°C, -55°C 


425°C kVV 
+125°C, -55°C 75 

+25°C kV/V 
+125°C, -55°C 75 kVV 


+25°C 
+125°C, -55°C 

+25°C 
+125°C, -55°C 
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OPERATIONAL 


AMPLIFIERS 


Specifications HA-2640/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsoyppry = t40V, Rsource = 1002, Rygap = 500kKQ, Voyz = OV, Unless Otherwise Specified. 


LIMITS 
PARAMETERS | SYMBOL CONDITIONS TEMPERATURE MIN: | MAX | UN 
Output Voltage +Vout Ry = 5kQ 
Swing 


GROUP A 
SUBGROUPS 


Ld 

| aa | 

ee ee ae 
ae | eer 
ae ee 
dS 
re a 
ee 
me 
oe 
ad 
Ee 
ae 


Output Current 


Quiescent Power 
Supply Current 


+125°C, -55°C 
+125°C, -55°C 


+125°C, -55°C 


Vout = OV, lout = OmA 


Power Supply 
Rejection Ratio 


AVsup = 30V, 
V+ = +10V, V- = -40V, 
V+ = +40V, V- = -40V 


+25°C 


oS 
_ 


AVsup = SOV, 
V+ = +40V, V- = -10V, 
V+ = +40V, V- = -40V +125°C, -55°C 


Offset Voltage 
Adjustment 


Vio 
Vio-1 
+25°C Viot1 


+125°C, -55°C 


Viot1 


NOTE: 


1. Offset adjustment range is [V\9>(Measured) +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = t40V, Rsource = 502, Rioap = 5kQ, CLoap = SOPF, Ayo, = +1V/V, Unless Otherwise Specified. 
GROUP A 


LIMITS 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


— 
Tr Vout = 0 to +200mV 4 +25°C 135 
10% < Ta < 90% 
Tr Vout = 0 to -200mV +25°C 135 
10% < Te $ 90% 


Rise and Fall Time 
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Specifications HA-2640/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Voyppyy = t40V, Rioap = 5kQ, Cioap = 10pF, Ay = 1V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL NOTES TEMPERATURE 


Bandwidth 


Ec lied ad OO Dl 
Stable Gain 

Se 
foamureasares | Pour [Oreniom | + | ao_| - | | a 


Quiescent Power PC Vout = OV, lout = 0mA -55°C to +125°C 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- , 7) 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization zo 
; ; +.) “a Oo wW 
based upon data from multiple production runs which reflect lot to lot and within lot variation. Th 
2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpe ax). Ps = 
3. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) = = 
< 

Oo 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[memeewcaroanews Poem 
[eestor fae 
[eamcacdewere PT 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2640/883 


Die Characteristics 


DIE DIMENSIONS: 
93 x 68 x 19 mils + 1 mils 
2360 x 1720 x 483um + 25.44m 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
5.0 x 104 A/cm? at 12mA 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 76 
PROCESS: HV200 Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-2640/883 


ane COMP 


-IN V+ 


OUT 
+IN 


V- BAL 
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Very High Slew Rate, 
Wideband Operational Amplifier 


GD 


July 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HA-2839/883 is a wideband, very high slew rate, opera- 
tional amplifier featuring superior speed and bandwidth 
characteristics. It also features trimmed supply current, 
which minimizes supply current (and thus A.C. parameter) 


* Supply Current........++0seeeeeeee- 15.0mA (Max) variation over process and temperature extremes. For exam- 

e Low Offset Voltage.............0e000: 2.0mV (Max) ple, the Ic¢c variation over the entire military temperature 

range is typically less than 0.5mA. Bipolar construction, cou- 

* Very High Slew Rate ................ 600V/us (TYP) 5Ied with dielectric isolation, delivers outstanding perfor- 
¢ Open Loop Gain...............ee000- 20kV/V (Min) ance in circuits with closed loop gains 210. 

¢ Wide Gain-Bandwidth (Ay > 10) ....... 600MHz (Typ) The 600V/s slew rate, and 600MHz gain bandwidth product 

; ensure high performance in video and wideband amplifier 

* Input Noise Voltage at 1kHz .......... 6nV/VHz (Typ) designs. Differential gain and phase are a low 0.03% and 


for video applications. A full 10V output swing, high open 2 - 
F F loop gain, and outstanding A.C. parameters make r 
Applications the HA-2839/883 an excellent choice for data acquisition S w 
e Pulse and Video Amplifiers systems. Ee = 
¢ Wideband Amplifiers Orderina Inf ti ui ‘S 
raering intormation < 

¢ RF/IF Signal Processing 9g Oo 


Enhanced Replacement for HA-2539/883 and EL2039 


High Speed Sample-Hold Circuits 
Fast, Precise D/A Converters 
RF Oscillators 


Pinout 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1993 


0.03 degrees, respectively, making the HA-2839/883 ideal 


PART TEMPERATURE 
NUMBER RANGE 


HA1-2839/883 -55°C to +125°C 14 Lead CerDIP 


HA-2839/883 
(CERDIP) 
TOP VIEW 
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-IN 
13] NC 
12] NC 
1] NC 
HO} V+ 
9 | NC 
18 | OUT 


Spec Number 


511089-883 
File Number 3593.1 


Specifications HA-2839/883 


Absolute Maximum Ratings Thermal Information 

Voltage between V+ and V- Terminals ...............0000- 35V _—— Thermal Resistance Bia Bjc 
Differential Input Voltage... 1... 02... cece cece eee eee ees 6V 14 Lead CerDIP Package ............ 81°C/W 26°C /W 
Voltage at Either Input Terminal...................... V+toV- Package Power Dissipation Limit at +75°C for T, < +175°C 

Peak Output Current (< 10% Duty Cycle)................. 50mA 14 Lead CGIDlP PARKROG 2s ccscdaawssscdacsweeienws 1.23W 
Junction Temperature (Tj) ....... cee eee eee ee eens +175°C Package Power Dissipation Derating Factor Above +75°C 

Storage Temperature Range ................. -65°C to +150°C 14 Lead CerDIP Package ...............0-0 ee 12.3mW/°C 
rs Ps ort e bee rah ens bose beder ds BERSERK ORECS <2000V 

Lead Temperature (Soldering 10 seconds) ............. +300°C 


CAUTION:/ Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C ~—- Vincy Ss 1/2 (V+ - V-) 
Operating Supply Voltage. ....... 0... cece eee ee +12V tot15V R,_21kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = +15V, Rsource = 100Q, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A 
DC PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE | MIN | MAX | 
Vio 


aw | | we fe fe 
a [wee [= Te Pw 


-Rs = 100Q 


Vom = OV, +Rg = 1000 +25°C -14.5 
-Rs = 1.1kQ 


Input Offset Voltage 


Input Bias Current 


= 
o 


+125°C, -55°C 


Input Offset Current Vom = OV, +Rg = 1.1kQ +25°C 


-Rg = 1.1kQ 
+125°C, -55°C 
Common Mode Range +25°C 


+125°C, -55°C 


+125°C, -55°C 


Large Signal Voltage 
Gain 


Vout = OV and +10V 
Ry = 1kQ 


+125°C, -55°C 


Vour = OV and -10V +25°C 
Ry = 1ka 


A 


+125°C, -55°C 


MN 


Common Mode 
Rejection Ratio 


AVom = 10V, +25°C 
Vout = -10V 
V+ = 5V, V- = -25V +125°C, -55°C 5 


AVcomu = -10V, +25°C 
Vout = 10V 
V+ = 25V, V- = -5V +125°C, -55°C 7 


N 


<a 


q + 
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Specifications HA-2839/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = +15V, Rsource = 100Q, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A 
DC PARAMETERS SYMBOL CONDITIONS 


SUBGROUP TEMPERATURE Min | 
Output Voltage Swing 


vr freee ft | we Pp 
as | wwe | ef 


as [were [oe 


vor ft | me Ce [mm 
vase-ae [= [0 [ma 
Supply Current 

ae ee eee 


AMPLIFIERS 


OPERATIONAL 


Rejection Ratio V+ = 10V, V- =-15V 


AVsyp = 10V 
V+ = 15V, V- = -10V 
V+ = 15V, V- = -20V 


ce ee 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See A.C. Specifications in Table 3 
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Specifications HA-2839/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: VsuppLy = $15V, Rsource = = 500). Rioap = 1kQ, C, S10pF, Ay= = +10V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 
Gain Bandwidth GBWP Vo = 200mV, | Vo = 200MV, fo = SMHz | | Vo = 200MV, fo = SMHz | asec 
Product 
Vo = 200mV, =— 
fo = 45MHz 


a a 

es 
rereeeeeem | wow [wwe [ee [owe oe [| oe 
8 a 


Minimum Closed Loop CLSG Ry = 1kQ, C, < 10pF -55°C to +125°C 
Stable Gain 
Overshoot a J Vo= OV to +200mV | to +200mV +} = +S 


Open Loop Output i OV +25°C 

Resistance 

Quiescent Power Vout = OV, loyr = OMA -55°C to +125°C mW 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpeax ). 
. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 
4. Measured between 10% and 90% points. 


[o>] 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


Se 
CS 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2839/883 


Die Characteristics 


DIE DIMENSIONS: 
65 x 52x19 mils + 1 mils 
1650 x 1310 x 483um + 25.4um 


METALLIZATION: 
Type: Aluminum, 1% Copper 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Al, 1% Cu 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1kA 


WORST CASE CURRENT DENSITY: 
1.3 x 10° A/cm? at 3.4mA 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 34 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2839/883 


39711 | 


OPERATIONAL 
AMPLIFIERS 


om 
a 

ce ir 
Go 


+ 
OUT 
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HA-2840/883 


Very High Slew Rate, 
Wideband Operational Amplifier 


July 1994 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


The HA-2840/883 is a wideband, very high slew rate, opera- 
tional amplifier featuring superior speed and bandwidth 
characteristics. It also features trimmed supply current, 


which minimizes supply current (and thus A.C. parameter) 
variation over process and temperature extremes. For exam- 
ple, the Ioc variation over the entire military temperature 
range is typically less than 0.5mA. Bipolar construction, cou- 
pled with dielectric isolation, delivers outstanding perfor- 
mance in circuits with closed loop gains 210. 


The 600V/us slew rate, and 6G0OMHz gain bandwidth product 
ensure high performance in video and wideband amplifier 
designs. Differential gain and phase are a low 0.03% and 
0.03 degrees, respectively, making the HA-2840/883 ideal 
for video applications. A full +10V output swing, high open 
loop gain, and outstanding A.C. parameters make the 
HA2840/883 an excellent choice for data acquisition 
systems. 


Supply Current 15.0mA (Max) 
2.0mV (Max) 
600V/us (Typ) 
20kV/V (Min) 
600MHz (Typ) 
6nV/VHz (Typ) 


Enhanced Replacement for HA-2540/883 and AD840 


Low Offset Voltage 

Very High Slew Rate 

Open Loop Gain 

Wide Gain-Bandwidth (Ay > 10) 
Input Noise Voltage at 1kHz 


Applications 
Pulse and Video Amplifiers 
Wideband Amplifiers 


rdering Information 
RF/IF Signal Processing Ordering Info 


PART TEMPERATURE 
NUMBER RANGE PACKAGE 
HA1-2840/883 -55°C to +125°C 14 Lead CerDIP 
HA7-2840/883 -55°C to +125°C 8 Lead CerDIP 


High Speed Sample-Hold Circuits 
Fast, Precise D/A Converters 
RF Oscillators 


Pinouts 


HA-2840/883 
(CERDIP) 
TOP VIEW 


HA-2840/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Specifications HA-2840/883 


Absolute Maximum Ratings Thermal Information 

Voltage between V+ and V- Terminals ..............--006- 35V Thermal Resistance Oya Bic 

Differential Input Voltage. .... 2... eee ce cee ee eee 6V 14 Lead CerDIP Package ............ 81°C/W 26°C /W 

Voltage at Either Input Terminal..................006. V+ to V- 8 Lead CerDIP Package ............. 115°C/W = 30°C/W 

Peak Output Current (<10% Duty Cycle) ................. 50mA __— Package Power Dissipation Limit at +75°C for T) < +175°C 

JUNGION TaMiPOSuwe (Ty) ck sacs sceecnveweveet oon xs +175°C 14 Lead CamDiP PACKA06 206i cin ccuvanwesswaxnownes 1.23W 

Storage Temperature Range ................. -65°C to +150°C 8 Lead CerOlP PACKAGG 6.6 os cctccsesusccvuarawnves 0.87W 

Ee agi decknds ee ee en bdeeena 6 awewse eda ewes <2000V Package Power Dissipation Derating Factor Above +75°C 

Lead Temperature (Soldering 10s)...............2005. +300°C 14 Lead CerDIP Package .............2 eee cues 12.3mW/°C 
8 Lead CerDIP Package ..........c0 cccccccscces 8.7mMW/°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vincw S$ 1/2 (V+ - V-) 
Operating Supply Voltage.............. cece eee eee +12V to+15V R, 21kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsupPLy = +15V, Rsource = 1002 Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUP 


cia 


ond 

Input Offset Volt V OV S © 
nput Offset Voltage = 

p g io CM 5 ui 
— 
oo 
ca 
Input Bias Current +lp Vom = OV, +Rg = 1.1kQ = = 
“Rg = 1002 o 


Vom Se OV, +Rg = 100Q 
“Rg = 1.1kQ 


Input Offset Current Vow = OV, +Rg = 1.1kQ 


“Rs = 1.1kQ 


Common Mode Range +25°C 


+125°C, -55°C 


we fe 
arowe | [| 


kV/V 
Cree [we | [am 
Vout = -10V 


V+ = 5V, V- = -25V +125°C, -55°C 75 


Large Signal Voltage 
Gain 


Vour = OV and +10V 
R, = 1kQ 


Vout = OV and -10V 
R, = 1kQ 


Common Mode 
Rejection Ratio 


AVou = -10V, 
Vout = 10V 
V+ = 25V, V- =-5V 


+AVoL 
-AVoL 
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Specifications HA-2840/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: VsuppLy = +15V, Rsource = 100Q, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


PARAMETERS 


Output Voltage Swing 


Output Current 


Quiescent Power 
Supply Current 


Power Supply 
Rejection Ratio 


Vout = -10V 


AVsyp = 10V 
V+ = 10V, V- =-15V 
V+ = 20V, V- =-15V 


AVsup = 10V 
V+ = 15V, V- =-10V 
V+ = 15V, V- = -20V 


GROUP A 
SUBGROUP 


TEMPERATURE 


LIMITS 


ce ee 
ee ee 
ce ee ee 
er ee ee 


Table 2 Intentionally Left Blank. See A.C. Specifications in Table 3 


3-60 


+125°C, -55°C 
+25°C 


+125°C, -55°C 


+125°C, -55°C 
+25°C 

+125°C, -55°C 
+25°C 


+125°C, -55°C 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


“i 


5 


75 


N 
on 


75 
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Specifications HA-2840/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = t15V, Rsource = 502, Rioap = 1kQ, C, < 10pF, Ay = +10V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 


Product 


fo = 45MHz 


Sa 
Oe 

arenrswonen | Fam [wenn | ve | are ee | | we 
a 
i 


Minimum Closed Loop Ry = 1kQ, Cy < 10pF -55°C to +125°C 
Stable Gain 


CLSG 


Rise and Fall Time 


au 
zc 
Oo wl 
| 
Open Loop Output Rout Vout = 0V +25°C th = 
Resistance 5 < 


Quiescent Power PC Vout = OV, lout = OMA -55°C to +125°C mW 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(22V pe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 
4. Measured between 10% and 90% points. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1) 
Interim Electrical Parameters (Pre Burn-In) a ae 


Final Electrical Test Parameters 1 (Note 1), 2, 3, 4, 5,6 
Group A Test Requirements 1,2, 3, 4, 5,6 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2840/883 


Die Characteristics 


DIE DIMENSIONS: 
65 x 52x 19 mils + 1 mils 
1650 x 1310 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA 3 2kA 


GLASSIVATION: 
Type: Nitride over Silox 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.3 x 10° A/cm? at 3.4mA 


SUBSTRATE POTENTIAL (Powered UP): V- 
TRANSISTOR COUNT: 34 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2840/883 
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Spec Number 511090-883 


FARRIS 


SEMICONDUCTOR 


HA-284 1/883 


Wideband, Fast Settling, Unity Gain Stable, 
Video Operational Amplifier 


aD 


July 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1 


Low AC Variability Over Process and Temperature 


Description 


The HA-2841/883 is a wideband, unity gain stable, operational 
amplifier featuring a 50MHz unity gain bandwidth, and excellent 
DC specifications. This amplifiers performance is further 
enhanced through stable operation down to closed loop gains of 


+1, the inclusion of offset null controls, and by its excellent video 
performance. 


The capabilities of the HA-2841/883 are ideally suited for high 
speed pulse and video amplifier circuits, where high slew rates 
and wide bandwidth are required. Gain flatness of 0.05dB, com- 
bined with differential gain and phase specifications of 0.03%, 
and 0.03 degrees, respectively, make the HA-2841/883 ideal for 
component and composite video applications. 


Low Supply Current 
Unity Gain Bandwidth 
High Slew Rate 

Low Offset Voltage 


11mA (Max) 
50MHz (Typ) 
290V/us (Typ) 


1mV (Typ) 
Full Power Bandwidth................ 4.6MHz (Typ) 


Low Differential Gain/Phase 0.03%/0.03° (Typ) 


A zener/nichrome based reference circuit, coupled with 
advanced laser trimming techniques, yields a supply current with 
a low temperature coefficient and low lot-to-lot variability. Tighter 
loc control translates to more consistent AC parameters ensur- 
ing that units from each lot perform the same way, and easing the 
task of designing systems for wide temperature ranges. 


Applications 

¢ Pulse and Video Amplifiers 

e Wideband Amplifiers 

e Fast Sample and Hold Circuits 


OPERATIONAL 
AMPLIFIERS 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE PACKAGE 
HA1-2841/883 -55°C to +125°C 14 Lead CerDIP 
HA7-2841/883 -55°C to+125°C | 8 Lead CerDIP 


e Fast, Precise D/A Converters 
¢ High Speed A/D Input Buffer 


Pinouts 
HA-2841/883 
(CERDIP) 
TOP VIEW 


HA-2841/883 
(CERDIP) 
TOP VIEW 


NOTE: (NC) No Connection pins may be tied to a ground plane for better isolation and heat dissipation. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Specifications HA-2841/883 


Absolute Maximum Ratings Thermal Information 

Voltage between V+ and V- Terminals................04. +35V Thermal Resistance Bya Bic 

Differential (put VORAGS .onkc csv scaraccacoseneacsvaaews 6V 14 Pin CerDIP Package.............. 73°C/(W ss 18°C/W 

Voltage at Either Input Terminal..................005. V+ to V- 8 Pin CerDIP Package............... 110°C/\W 27°C /W 

Peak Output Current (<10% Duty Cycle) ................. 50mA__— Package Power Dissipation Limit at +75°C for Ty < +175°C 

Junction Temperature (Tj) a. .cu sees evewe rene eenen +175°C 18 PU CSIC PACKS. 6c Soha pees been woe eema nes 1.05W 

Storage Temperature Range ................. -65°C to +150°C 8 Pin CerDiP PACKEGG: since csies vosn wns se tvanvasas ae 0.9W 

So TQUNG, ces vaneakchaee ass tetdeseene bea ecwees <2000V Package Power Dissipation Derating Factor Above +75°C 

Lead Temperature (Soldering 10s).................08. +300°C 14 Pin CO6DIP PaCkAGs: as icvcannnanwnse en nwnn « 10.5mW/°C 
8 Pin CerDiP Package, caccccsacsveneascenesaavas 9mWPC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vincy S$ 1/2(V+- V-) 
Operating Supply Volage. cs icaccccccavsessacsceas +12V tot15V RR, 21kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: VsuppLy = +15V, Rsource = 100Q, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 
GROUP A 


LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE | MIN, | MAX | UNITS 
Vio 


Input Offset Voltage Vom = OV ee oe ee ee 
Le eee | ee 
et ee 
| ee ee 
28 _| wereccre | oo | a | im | 
Rie ee ESSERE 
ee 
ee 
ee ee ee 
Pl 
bc cnc a | 
Ry = 1kQ 

se [vars [fw 
ee ee eS 
_ 28 | +ercare | oo | - | 2 | 
= 
em 


Input Bias Current Vom = OV, +Rg = 1.1kQ 


-Rg = 100Q 


Vom = OV, +Rg = 100 
“Rg = 1.1kO 


Input Offset Current Vom = OV, +Reg = 1.1kQ 


“Rg = 1.1kQ 


Common Mode Range 


V+ = 25V 
V- = -5V 


Large Signal Voltage 
Gain 


Vout = OV and +10V 
Ry = 1kQ 


Common Mode 
Rejection Ratio 


AVowy = 10V, 
Vout = -1 OV 
V+ = 5V, V- = -25V 


AVou = -10V, 
Vout = 10V 
V+ = 25V, V- =-5V 


ec 
wore Lo || @_ 
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Specifications HA-284 1/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Vsyppry = £15V, Rgource = 1002, Rigap = 100kQ, Voyz = OV, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE | oMIN, | MAX UNITS 


Output Voltage Swing +Vout Ry = 1kQ oe eee 
~ ae [awe oe | 

vor fame [| ef Pf 
ee ee 

es 
vase, | 16 f= | m 
i 
vasoeec | - | 18 | ma 
ee 
as [cave [eo 
a a 
Oe 
ee 
Ce 


Output Current Vout = -5V, (Note 1) 


Vout = 5V, (Note 1) 


Quiescent Power 
Supply Current 


OPERATIONAL 
AMPLIFIERS 


Power Supply 
Rejection Ratio 


AVsuppty = 10V 
V+ = 10V, V- =-15V 
V+ = 20V, V- =-15V 


AVsuppty = 10V 
V+ = 15V, V- =-10V 
V+ = 15V, V- = -20V 


-VioAdj (Note 2) 
NOTES: 


1. The output metal is sized to handle loyr = 10MA at a 50% duty cycle, for Ty = +175°C. For Ioyy = 15mA and T, = +175°C, a duty cycle 
<33% is required. 

2. Offset Adjustment range is IVio (measured) +1mV | minimum referred to output. This test is for functionality only, to assure adjustment 
through OV. 


Offset Voltage 
Adjustment 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See A.C. Specifications in Table 3 
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Specifications HA-2841/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vgyppry = t15V, Rgource = 502, Rigap = 1kQ, Voyr = OV, Ay = +1V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | omin | MAX | 
Gain Bandwidth GBWP Vo = 200mV, +25°C 42 MHz 
Product fo = 0.1MHz 
Vo = 200mV, +25°C 44 
fo = 10MHz 


C, < 10pF 
ae ee ee 
Tr 


C, < 10pF 
BM CCAS 


-55°C to +125°C 


i oe 
a Le FP 
a 
ee Ae al 
Resistance Vu = 10V, Al = 9mA 


+25°C 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variations. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(22Vpe ax). 
3. Measured between 10% and 90% points. 


Fall Time 


Full Power Bandwidth 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1) 


Interim Electrical Parameters (PreBurn-Iny — [ 


Final Electrical Test Parameters 1 (Note 1), 2, 3, 4, 5, 6 


Groups C & D Endpoints 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-284 1/883 


Die Characteristics 


DIE DIMENSIONS: 
77 x 81x 19 mils + 1 mils 
1960 x 2060 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 


Type: Nitride over os 
Silox Thickness: 12kA + 2kA 
Nitride thickness: 3.5kA + 1kA 


WORST CASE CURRENT DENSITY: 
1.2 x 10° A/cm? at 9.7mA 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 43 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2841/883 
BAL BAL 


OPERATIONAL 
AMPLIFIERS 


-IN V+ 


OUT 


+IN 
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FARRIS 


SEMICONDUCTOR 


HA-2842/883 


Wideband, High Slew Rate, High Output Current, 


July 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Low AC Variability Over Process and Temperature 
Stable at Gains of 2 or Greater 
Low Supply Current 

Gain Bandwidth Product 

High Slew Rate 

High Output Current 

Full Power Bandwidth 

Low Differential Gain/Phase 


15mA (Max) 
80MHz (Typ) 
375V/us (Typ) 
100mA (Min) 


6MHz (Typ) 
0.02%/0.03° (Typ) 


Applications 
¢ Coaxial Cable Drivers 
e Pulse and Video Amplifiers 
¢ Wideband Amplifiers 
e Fast Sample and Hold Circuits 
High Frequency Signal Conditioning Circuits 


Pinouts 
HA-2842/883 
(CERDIP) 
TOP VIEW 


Video Operational Amplifier 


Description 


The HA-2842/883 is a wideband, high slew rate, operational 
amplifier featuring an outstanding combination of speed, 
bandwidth, and output drive capability. This amplifier’s per- 
formance is further enhanced through stable operation down 
to closed loop gains of +2, the inclusion of offset null con- 
trols, and by its excellent video performance. 


The capabilities of the HA-2842/883 are ideally suited for 
high speed cable driver circuits, where low closed loop gains 
and high output drive are required. With a 6MHz full power 
bandwidth, this amplifier is well suited for high frequency sig- 
nal conditioning circuits and video amplifiers. Gain flatness 
of 0.035dB, combined with differential gain and phase speci- 
fications of 0.02%, and 0.03 degrees, respectively, make the 
HA-2842/883 ideal for component and composite video 
applications. 


A zener/nichrome based reference circuit, coupled with 
advanced laser trimming techniques, yields a supply current 
with a low temperature coefficient and low lot-to-lot variabil- 
ity. For example, the average Ioc variation from +85°C to 
-40°C is <600NA (+2%),while the standard deviation of the 
loc distribution is <0.1mA (0.8%) at +25°C. Tighter log con- 
trol translates to more consistent AC parameters ensuring 
that units from each lot perform the same way, and easing 
the task of designing systems for wide temperature ranges. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE PACKAGE 
HA1-2842/883 -55°C to +125°C 14 Lead CerDIP 
HA7-2842/883 -55°C to+125°C | 8 Lead CerDIP 


HA-2842/883 
(CERDIP) 
TOP VIEW 


NOTE: (NC) No Connection pins may be tied to a ground plane for better isolation and heat dissipation. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Spec Number 


511088-883 
File Number 3622.1 


Specifications HA-2842/883 


Absolute Maximum Ratings Thermal Information 

Voltage between V+ and V- Terminals.................005. 35V Thermal Resistance Bia Bic 

Differential Input Voltage ........... cee cece eee eee eee 6V 14 Lead CerDIP Package ............ 73°C/Ws18°C/W 

Voltage at Either Input Terminal...................04. V+ to V- 8 Lead CerDIP Package .............. 110°C/W 27°C /W 

Peak Output Current (<40% Duty Cycle)................ 125mA __‘ Package Power Dissipation Limit at +75°C for T, < +175°C 

Junction Temperature (Tj) (Note 1)................08. +175°C 14 L640 CGIDIP PACKAQG .0cccccccasniwasasaacvase ws 1.1W 

Storage Temperature Range................. -65°C to +150°C 8 Lead CorDiP Package 20.52.45 sneneesestacssasenes 0.9W 

Fe) FG ccncetevesveae saws saees enanevus snus ns <2000V Package Power Dissipation Derating Factor Above +75°C 

Lead Temperature (Soldering 10s).................4-. +300°C 14 Lead CerDiP Package s.cscscscerscesenasee es 11mW/PC 
8 Lead CerDIP Package ........... cc cee ec ceceees 9mWPC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a strass only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to +125°C = Ving S 1/2(V+ - V-) 
Operating Supply Voltage....................000ee +12V tot15V R,21kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = +15V, Rsource = 100Q, Rioap = 100kQ, Voyrz = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS 
Vio 


SUBGROUP | TEMPERATURE ) MIN: | MAX | 
Input Offset Voltage Vom = OV ee ee ee ee 
Le | oe | el 
ee 
ee es | oe 
ee 
oe | aoe | | | 
oe 
oe | eee | Se | ee 
Bec ME tea ee 
_ 33 | wero | io | - | 
ft ee 
oe jee | = | 
Large Signal Votage Vorzovendstov | 4 | aso | so | - | www 
a Zee 
== oe 


AMPLIFIERS 


Vom = OV, +Rg = 1.1kQ 
-Rs = 1002 


Input Bias Current 


OPERATIONAL 


Vom = OV, +Rg = 100Q 
“Rg = 1.1kQ 


Input Offset Current Vom = OV, +Reg = 1.1kQ 


“Rg = 1.1kQ 


Common Mode Range 


+125°C, -55°C 


Vout = OV and -10V 
Ry = 1 


AVcwu = 10V, 
V+ = 5V, V- = -25V 


Common Mode 
Rejection Ratio 


as [wees fe] | «_ 
a 
ee 


AVoy = -10V, 
Vout = 10V 
V+ = 25V, V- =-5V 
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Specifications HA-2842/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsupPLy = #15V, Rsource = 100Q, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


PARAMETERS SYMBOL CONDITIONS 


Output Voltage Swing Ry = 1kQ 


LIMITS 


DEORE SRREOREOREROELe 


GROUP A 
SUBGROUP | TEMPERATURE 


+25°C 


+125°C, -55°C 
+25°C 

+125°C, -55°C 

Output Current +25°C 


+125°C, -55°C 


8 


+25°C 
+125°C, -55°C 


Quiescent Power +25°C 


Supply Current 
+125°C, -55°C 
+25°C 


+125°C, -55°C 


Power Supply +25°C 70 


Rejection Ratio 


AVsuppty = 10V 
V+ = 10V, V- =-15V 
V+ = 20V, V- =-15V 


+125°C, -55°C 70 


AVsuppLy = 10V +25°C 70 
V+ = 15V, V- =-10V 


V+ = 15V, V- = -20V 
Adjustment 
NOTES: 


1. Maximum power dissipation, including output load conditions, must be designed to maintain the maximum junction temperature below 
+175°C. For a 100mA load and a +125°C ambient, heat sinking is required. 


2. Offset Adjustment range is IVio (measured) t1mV | minimum referred to output. This test is for functionality only, to assure adjustment 
through OV. 


+125°C, -55°C 70 


+25°C Vio 


= 
3 


+25°C Viot1 


= 
< 


‘ 
_~ 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See A.C. Specifications in Table 3. 
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Specifications HA-2842/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Voyppyy = t15V, Rsource = 502, Rigap = 1kQ, Voyrz = OV, Ay = +2V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE pomin, | MAX | 
Gain Bandwidth GBWwP Vo = 200mV, +25°C 
Product fo = 100kHz 
Vo = 200mV, +25°C 70 
fo = 10MHz 


Slew Rate 


OPERATIONAL 
AMPLIFIERS 


hl re ee 
C, < 10pF 
Fall Time 
NOTES: 
based upon data from multiple production runs which reflect lot to lot and within lot variations. 


+SR 
ce ce 
Ful PowerBanawah | FPOW |Vrem=vov | 12 | w2srcsc | ss | - | mm 
Pee [ are |e 
Rise Time Tr 
Pa [aseenere [= [7 
C, < 10pF 
Overshoot 108 |Vvo-oviowzoonv | 1 | woo | - | o | % 
ee ee 
1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpeax). 
3. Measured between 10% and 90% points. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


a 
ES 
[ewmcsoemne PE 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-2842/883 


Die Characteristics 


DIE DIMENSIONS: 
77 x 81 x 19 mils + 1 mils 
1960 x 2060 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride over Silox 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.83 x 10° A/cm? at 56mA 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 58 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2842/883 


V+ 


OUT 


Spec Number 511088-883 


Dir HA-2850/883 


Low Power, High Slew Rate, 
July 1994 Wideband Operational Amplifier 


Features Description 


e This Circuit is Processed in Accordance to MIL-STD- The HA-2850/883 is a wideband, high slew rate, operational 
883 and Is Fully Conformant Under the Provisions of amplifier featuring Superior speed and bandwidth 
Paragraph 1.2.1. characteristics. It also features trimmed supply current, 

which minimizes supply current (and thus AC parameter) 


* LOW SUppIY CUMEM. «+0004 00000005000 8.0mA (Max) variation over process and temperature extremes. For exam- 

e Low Offset Voltage..............0000- 2.0mV (Max) ple, the Ic¢c¢ variation over the entire military temperature 

; range is typically less than 0.5mA. Bipolar construction, cou- 

¢ High Slew Rate..........-..---.++-- 340V/us (TYP) pied with dielectric isolation, delivers outstanding perfor- 
e Open Loop Gain. ...........0c cee eees 20kV/V (Min) ance in circuits with closed loop gains 210. 

¢ Wide Gain-Bandwidth (Ay > 10) ....... 470MHz (Typ) The 340V/us slew rate, and 470MHz gain bandwidth product 

ensure high performance in video and wideband amplifier 

* Input Noise Voltage at 1kHz ......... 11nV/VHz (Typ) designs. Differential gain and phase are a low 0.04% and 


¢ Lower Power Replacement for HA-2540/883, AD840 0.04 degrees, respectively, making the HA-2850/883 ideal 
. for video applications. A full +10V output swing, high open 


. . loop gain, and outstanding AC parameters make the 
App lications HA-2850/883 an excellent choice for data acquisition 


e Pulse and Video Amplifiers systems. 


¢ Wideband Amplifiers 


OPERATIONAL 
AMPLIFIERS 


rdering Information 
e High Speed Sample-Hold Circuits Orde g O 


e Fast, Precise D/A Converters ees a rer 


HA1-2850/883 -55°C to +125°C 14 Lead CerDIP 
HA7-2850/883 -55°C to +125°C 8 Lead CerDIP 


Pinouts 
HA-2850/883 HA-2850/883 
(CERDIP) (CERDIP) 
TOP VIEW TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 4 095-883 
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Specifications HA-2850/883 


Absolute Maximum Ratings Thermal Information 

Voltage between V+ and V- Terminals ................0000- 35V Thermal Resistance Oa Bic 

Differential Input Voltage... 0.2... 0... cece cece eee eee 6V 14 Lead CerDIP Package ............ 81°C/W ss. 26°C/W 

Voltage at Either Input Terminal... .......... 0.000000 V+ to V- 8 Lead CerDIP Package ............. 115°C/\W = 30°C/W 

Peak Output Current (<10% Duty Cycle) ................. 50mA ‘Package Power Dissipation Limit at +75°C for T,< +175°C 

JUNCHON TEMPOEIEG (Ty) «isco seedecnsweewed sew eews +175°C 14 Lead COOP POCKAUS 6 ccce nts cttownseuc wna wens 1.23W 

Storage Temperature Range ................. -65°C to +150°C 6 Load CerDIP Package... ceca vsncavsicavsivesenas 0.87W 

Boe (OOS NCGUCd 56s seundhwwenses-ebwaninnecneaewe <2000V Package Power Dissipation Derating Factor Above +75°C 

Lead Temperature (Soldering 10s)...............0000- +300°C 14 Léad CerDiP Package 1. acccccanvcaveveneuns 12.3mW/°C 
8 Lead CerDIP Package ...........cccccccsccees 8.7mMW/°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to +125°C 3=—- Vincy, S$ 1/2 (V+ - V-) 
Operating Supply Voltage.............. cee eee eee +12V to+15V R,_2=1kQ 
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = +15V, Rsource = 1009, Rygap = 100kKQ, Voyr = OV, Unless Otherwise Specified. 
LIMITS 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE 


Input Offset Voltage Vio Vom = OV +25°C 


+125°C, -55°C 


Input Bias Current +25°C 


= 
wo 


Vom = OV, +Rg = 1.1kQ 
-Rg = 100 


+125°C, -55°C 


Vom = OV, +Rs = 100Q +25°C 
“Rg = 1.1kQ 


+125°C, -55°C 


+25°C 


> 


Input Offset Current Vom = OV, +Rg = 1.1kQ 

-Rg = 1.1kQ 

+125°C, -55°C 
+25°C 


Common Mode Range V+ = 5V, V- = -25V 


+125°C, -55°C 
V+ = 25V, V- =-5V +25°C 
+125°C, -55°C 


Large Signal Voltage +25°C 


Gain 


Vout = OV and +10V 
Ry = 1kQ 


+125°C, -55°C 
Vout = OV and -10V +25°C 
Ry = 1kQ 
+125°C, -55°C 10 


Common Mode +25°C 5 


Rejection Ratio 


AVoy = 10V, 
Vout = -1 OV 
V+ = 5V, V- = -25V 


+125°C, -55°C 75 


AVocm =-1 OV, +25°C vi 


Vout = 10V 
V+ = 25V, V- =-5V 


+125°C, -55°C 75 


2,3 


< 


: 


N 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = +15V, Rsource = 100Q, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


PARAMETERS SYMBOL CONDITIONS 
— 
Output Current Vout = 10V 
Quiescent Power +loc Vout = OV, lout = OMA 
Supply Current 
+PSRR 
-PSRR 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 


GOORGREGRUGGRREELe 


GROUP A 


SUBGROUP | TEMPERATURE 


+25°C 
+125°C, -55°C 

+25°C 
+125°C, -55°C 

+25°C 
+125°C, -55°C 


+25°C 


+125°C, -55°C 


+125°C, -55°C 


Vout = OV, lout =OmA +25°C 


+125°C, -55°C 


OPERATIONAL 
AMPLIFIERS 


AVsyp = 10V +25°C 75 
V+ = 10V, V- =-15V 


V+ = 20V, V- =-15V 


Power Supply 
Rejection Ratio 


+125°C, -55°C 75 


+25°C 


N 
on 


AVsup = 10V 
V+ = 15V, V- =-10V 
V+ = 15V, V- =-20V 


+125°C, -55°C 75 


Table 2 Intentionally Left Blank. See A.C. Specifications in Table 3 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: VsupPLy = +15V, Rsource = 50Q, Rioap = 1kQ, CL Ss 10pF, Ay = +10V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | oMIN: | MAX | UNITS 


Product 
Vo = 200mV, +25°C MHz 
fo = 45MHz 
vonsoroay [ve [are [om [= | vim 


Minimum Closed Loop CLSG pentane = 1kQ, C, < 10pF -55°C to +125°C 
Stable Gain 


Open Loop Output pen oe =O0V +25°C 

Resistance 

Quiescent Power Vout = OV, lout = OMA -55°C to +125°C mW 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpeax ). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 
4. Measured between 10% and 90% points. 


Rise and Fall Time 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


emewcarearees ewan 
[eomewcoeume | 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
65 x 52x19 mils +1 mils 
1650 x 1310 x 483m + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 1 6kA <= 2kA 


GLASSIVATION: 
Type: Nitride over Silox 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
0.7 x 10° A/cm? at 1.8mA 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 34 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2850/883 


OPERATIONAL 
AMPLIFIERS 


+IN 
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Pomp HA-474 1/883 


July 1994 Quad Operational Amplifier 


aD 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- The Harris HA-4741/883, which contains four amplifiers on a 
883 and is Fully Conformant Under the Provisions of monolithic chip, provides a new measure of performance for 
Paragraph 1.2.1. general purpose operational amplifiers. Each amplifier in the 

HA-4741/883 has operating specifications that equal or 


* Slow Rate... 0... sceseeseenccereeees 0.9V/is (Min) exceed those of the 741-type amplifier in all categories of 
eo ee 2.5MHz (Min) performance. 

e Input Offset Voltage...............0000 3mV (Max) The HA-4741/883 is well suited to applications requiring accu- 

. rate signal processing by virtue of its low values of input offset 

e Input Bias CUNGIA oiicdnntcesdoanadacun 200nA (Max) voltage (8mV max), inout bias current (200nA max) and input 

e Input Voltage Noise ................. 9nV/VHz (Typ) Voltage noise (9nV/VHz typ at 1kHz). The 2.5MHz bandwidth, 

coupled with high open loop gain, allow the HA-4741/883 to be 

* No Crossover Distortion used in designs requiring amplifiers of wideband signals, such 

¢ Standard Quad Pinout as audio amplifiers. Audio application is further enhanced by 

the HA-4741/883’'s negligible output crossover distortion. These 

A pp lications excellent dynamic characteristics also make the HA-4741/883 


ideal for a wide range of active filter designs. Performance 
e Universal Active Filters integrity of multi-channel designs is assured by a high level of 


amplifier-to-amplifier isolation (66dB at 10kHz). 
¢ D3 Communications Filters 
A wide range of supply voltages (t2V to +20V) can be used 


¢ Audio Amplifiers to power the HA-4741/883, making it compatible with almost 
° Battery-Powered Equipment any system including battery-powered equipment. 


Ordering Information 

Ls 
NUMBER RANGE 

14 Lead 14LeadCerDIP 


Pinouts 
HA-4741/883 HA-4741/883 
(CERDIP) 
TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 1 007-883 
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Specifications HA-4741/883 


Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and V- Terminals................0005 40V Thermal Resistance Bya Bjc 

Differential Input Voltage... .. 6... eee eee eee eee 15V CerDIP Package .................5. 75°C/\W.20°C/W 

Voltage at Either Input Terminal...................00- V+ to V- Ceramic LOC Package .....kcancane 65°C/W 15°C/W 

Output Current........ Indefinite (One Amplifier Shorted to GND) Package Power Dissipation Limit at +75°C for T, < +175°C 

Junction Temperature (Tj) 2... ... cece eee eee eee +175°C OTL PAGED 6 osc bk dvsedeecawe ens etesennenans 1.33W 

Storage Temperature Range ................. -65°C to +150°C Ceramic LCC Package ......6..cseaseescnteannennes 1.54W 

Ee POU sweae nin eor ed hs teeGe wee eames ORES <2000V Package Power Dissipation Derating Factor Above +75°C 

Lead Temperature (Soldering 10s).............0eeeees +300°C OO PACKAGES cs vencu ss asedusntecedonts cee 13.3mW/C 
Caran LGC PaCKAg® oaks csswxcscasesascesnwe 15.4mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C ~=—- Vinca S$ 1/2 (V+ - V-) 
Operating Supply Voltage. ............ 0... cee eee eee +5V tot15V R_22kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = +15V, Rsource = 100Q, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


LIMITS 

enour a ums | 

PARAMETERS SUBGROUPS | TEMPERATURE | MIN. | MAX | UNITS 
mV 


Input Offset Voltage 


Input Bias Current 


OPERATIONAL 
AMPLIFIERS 


ee 
Input Offset Current = OV, ee 


Range 
| 23 | +125°C, S580 = 
Gain Ry = 2kQ 
Ry = 2kQ 
Rejection Ratio V+ = +5V, V- = -25V, : : 


V+ = +25V, V- = -5V, 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = T15V, Rsource = 1000, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


LIMITS 
TEMPERATURE | MIN | MAX | UNITS 


+125°C, -55°C 
_ 


+25°C 
+lout 


+125°C, -55°C 
-lout Vout = +10V 


+25°C 
Vout = OV, lout =OmA 


GROUP A 


PARAMETERS SYMBOL SUBGROUPS 


Output Voltage 
Swing 


<i|<|< 


< 


Output Current 


+125°C, -55°C 
+25°C 
+125°C, -55°C 


Quiescent Power +25°C 


Supply Current 


+125°C, -55°C 
+25°C 
+125°C, -55°C 


V+ = +10V, V- = -15V, 
er ae 0 | - | 8 | 


V+ = +15V, V- = -20V 
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppyy = +15V, Rsource = 502, Rioap = 2kQ, Croap = 50pF, Ayo, = +1V/V, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL SUBGROUPS | TEMPERATURE 


Vout = 0 to +200mV 425°C 140 

10% < Tp < 90% 

Vout = 0 to -200mV 7 +25°C 140 

10% <T < 90% 
pe | |e 
aia 


Gain Bandwidth GBWP | Vout = 50mV 
Product (Small Signal) 


-lec Vout = OV, lout = OMA 


PPP PPP 


Power Supply +PSRR 


Rejection Ratio 


Q 
QO 


Rise and Fall Time 


Spec Number 511 007-883 
3-80 


Specifications HA-4741/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Voyppry = +15V, Rioap = 5kQ, Croan = SOpF, Unless Otherwise Specified. 


| LIMITS | 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 


— Power FPBW | Vpeax = 10V +25°C 
Bandwidth 

Minimum Closed Loop CLSG Ry = 2kQ, C, = 50pF -55°C to +125°C 
Stable Gain 


— Power —_ ee __d OV, lout = os -55°C to +125°C 
Consumption 


Channel Separation f = 10kHz, Rg = 1kQ +25°C 
Referred to Input 
Ay = 100V/V, 
Vin = 100MVpe ax 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nV pe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


OPERATIONAL 
AMPLIFIERS 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


a 
Er 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
87 x 75x 19 mils + 1 mils 
2210 x 1910 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride 
Thickness: 7kA + 0.7kA 


WORST CASE CURRENT DENSITY: 
1.68 x 10° A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 72 
PROCESS: Junction Isolated Bipolar/JFET 


Metallization Mask Layout 


HA-4741/883 


HA-4741/883 


-IN1 


+IN1 


V+ 


3-82 


+IN2 


Spec Number 511007-883 


FARRIS 


SEMICONDUCTOR 


HA-5002/883 


Monolithic, Wideband, High Slew Rate, 
High Output Current Buffer 


July 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Voltage Gain (Ry = 1kQ)........0.ceeeeees 0.98 (Min) 
0.995 (Typ) 


(ic  T00D) psnsicweees vad ne 0.96 (Min) 
0.971 (Typ) 


High Input Impedance................. 1.5MQ (Min) 
3MQ (Typ) 


5Q (Max) 
3Q (Typ) 


1000V/s (Min) 
1300V/us (Typ) 


110MHz (Typ) 
100mA (Min) 
400mA (Max) 

Monolithic Dielectric Isolation Construction 

Replaces Hybrid LH0002 


Low Output Impedance 
Very High Slew Rate 


Wide Small Signal Bandwidth 
High Output Current 
High Pulsed Output Current 


Applications 


Line Driver 

Data Acquisition 

110MHz Buffer 

High Power Current Booster 
High Power Current Source 
Sample and Holds 

Radar Cable Driver 

Video Products 


Pinouts 


HA-5002/883 
(CERDIP) 
TOP VIEW 


> 


HA-5002/883 


Description 


The HA-5002/883 is a monolithic, wideband, high slew rate, 
high output current, buffer amplifier. 


Utilizing the advantages of the Harris Dielectric Isolation tech- 
nologies, the HA-5002/883 current buffer offers 1300V/us 
slew rate typically and 1000V/us minimum with 110MHz of 
bandwidth. The +100mA minimum output current capability is 
enhanced by a 3Q output impedance. 


The monolithic HA-5002/883 will replace the hybrid LHOOO2 
with corresponding performance increases. These charac- 
teristics range from the 3MQ (typ) input impedance to the 
increased output voltage swing. Monolithic design technolo- 
gies have allowed a more precise buffer to be developed 
with more than an order of magnitude smaller gain error. The 
voltage gain is 0.98 guaranteed minimum with a 1kQ load 
and 0.96 minimum with a 100Q load. 


The HA-5002/883 will provide many present hybrid users 
with a higher degree of reliability and at the same time 
increase overall circuit performance. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE PACKAGE 


razsooanes | 6590 w Ha5 


HA4-5002/883 -55°C to +125°C 20 Lead Ceramic LCC 
HA7-5002/883 -55°C to +125°C 8 Lead CerDIP 


HA-5002/883 
(METAL CAN) 
TOP VIEW 


OPERATIONAL 
AMPLIFIERS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Specifications HA-5002/883 


Absolute Maximum Ratings Thermal Information 
Voltage Between V+ and V- Terminals................0.4- 44V___ Thermal Resistance Bj Bic 
Input Voltage... 1... eee cee eee eee eee Equal to Supplies CorDiP Package «cco. s ceca cece sens 115°C\W.28°C/W 
Peak Output Current (50ms On, 1s Off).................. +400mA Ceramic LCC Package .............. 65°C/W s15°C/W 
Junction Temperature (Tj) .... 0... cee eee eee eee eee +175°C Metal Can Package ..............06. 155°C/(Ws67°C/W 
Storage Temperature Range ................. -65°C to +150°C Package Power Dissipation Limit at +75°C for Ty < +175°C 
SOG Ss ee ee <4000V CerDlP PACKOGG cca cccaxewsscnasavnesuneasaea wns 870mW 
Lead Temperature (Soldering 10s)..............00000- +300°C Caranit LOC PACKS06 os scents cctcscessvnwoaesxenns 1.54W 
Nietal Can PackagGs .ccscnussckénxveensewsaeenans 645mW 
Package Power Dissipation Derating Factor Above +75°C 
CormbiP PaCRAGG oosccctcercdccanicenesaznenawas 8.7mMWPC 
Coramic LOG Package 2.0 0cceccnneevene sens ene 15.4mWPC 
Motal Can PaCkAg@ soc sckccvascccsencsek veeneas 6.5mWPC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C =R,_ 21002 
Operating Supply Voltage................... eee eee +12V to t15V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppyy = +12V and +15V, Resource = 502, Croan < 10pF, Viy = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS | SYMBOL CONDITIONS TEMPERATURE 
101 


SUBGROUPS | MIN | MAX | UNITS 


Voltage 


el ee ee 
(a8 [were [wo fo] 
Vin = 10V 


Voltage Gain 1 
VIN = -10V 
28 | asco | ose |. | ww 
Voltage Gain 2 +AV2 Vsup = £12V, R, = 100Q, +25°C VIV 
Vin = 10V 
-AV> Vsup =t12V, Ry, = 100Q, +25°C V/V 
Vin =-1 OV 
Voltage Gain 3 +AV3 Vsup = t15V, Ry = 100Q, +25°C VIV 
Vin = 10V 
-AV, | Veyp = £15V, R, = 1009, +25°C VV 
Vin = -10V 


Input Bias Current 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = £12V and t15V, Reource = 502, Croan < 10PF, Vin = OV, Unless Otherwise Specified. 


LIMITS 
aren | ums 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN, | MAX — UNITS 


R, = 1kQ, 
R, = 1kQ, 
Swing R, = 100Q, 
R, = 100Q, 


<i|< 


< 


-VouT1 


< 


< 


+Voute2 


R, = 1kQ, 
Novre a ee = 2 
: fe 


< 


R, = 1kQ, 
Vin = +12V | 28 iaiaaaliaaitey es 
R, = 1kQ, 
Vout = +10V 

a ce 
a ee ee ee 
a ee ee ee 
Vout = +10V 


V, =-10V 
V+ = +20V, V- =-15V, 
V+ = +15V, V- = -20V, 
AVsup = +5V, 


Mama [Lt 


< 


-Vouts 


< 


Output Current +louts 


-lout1 


+loute2 


-lout2 


+PSRR, 


Power Supply 
Rejection Ratio 


+PSRR, 


-PSRRo AVsup = +5V, 
V+ = +12V, V- 


V+ = +12V, V- 


-17V, 
-7V 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = +12V and +15V, Rsource = 500, Croan Ss 10pF, Vin = OV, Unless Otherwise Specified. 


LIMITS 
PARAMETERS | SYMBOL CONDITIONS TEMPERATURE 


Power Supply +ICC, Vsup = t15V, 


ae = 
oe oo ee 
re a ee ee ee 
| 23 | ta5ec,-s5°c | 10 | = | mz 
ee 
—_- E18 
ae oe ae 
se 2s 


GROUP A 
SUBGROUPS 


> 


> 


> 


Vsup = t15V, 
Vout = OV 


> 


Vsup =#42V, 
Vout = OV 


> 


250, 550 ma | 


+25°C 


> 


Vsup = t12V, 
Vout = OV 


> 


+125°C, -55°C 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See AC Specifications in Table 3 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppry = +15V or t12V, Ryoap = 1kQ, CLoap s 10pF, Unless Otherwise Specified. 


| LIMITS 
PARAMETERS SYMBOL TEMPERATURE | min | MAX | UNITS 


NOTES 
ae ee ce 
Vout = -5V to +5V 
Vout = +5V to -5V 
Vout = -5V to +5V 
oo are [oe 
Vout = +5V to -5V 
Vout = 0 to +500mV 
ee ee ee ee 
Vout = 0 to -500mV 
ee ce ee ee 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Voyppyy = +15V or t12V, Rioap = 1KQ, CLoap < 10pF, Unless Otherwise Specified. 


PARAMETERS SYMBOL 
+OS 


Vout = 0 to +500mV 
Caco | [= [+ 
Vout = 0 to -500mV 


Quiescent Power PC, Vsup = t15V, 
Consumption Vin = OV, 
lout = OmA 


Output Resistance Vsyp = +12V 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Measured between 10% and 90% points. 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[meme Paenews wenn 
[oapATeateererow | 
[owmcocommme ET 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-5002/883 


Die Characteristics 


DIE DIMENSIONS: 
81 x 80 x 19 mils + 1 mils 
2050 x 2030 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 20kA + 2kA 


GLASSIVATION: 
Type: Nitride 
Thickness: 7kA = 0.7kA 


WORST CASE CURRENT DENSITY: 
0.7 x 10° A/cm? at 3.6mA 


SUBSTRATE POTENTIAL (Powered Up): V1- 
TRANSISTOR COUNT: 27 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-5002/883 


V+ (ALT) 


Vo+ 


HA-5002 
TAS O160A 


cam, 
—— 
——______3 


OUT 


3-88 


V2- 


Vit 
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FARRIS 


SEMICONDUCTOR 


HA-5004/883 


100MHz Current Feedback Amplifier 


July 1994 


Features 


This Circuit is Processed in Accordance to MIL- 
STD-883 and is Fully Conformant Under the Provi- 
sions of Paragraph 1.2.1. 


Slew Rate 1000V/us (Min) 


1200V/us (Typ) 


+80mA (Min) 
+100mA (Typ) 


+8.0V into 100Q (Min) 
+9.5V into 100Q (Typ) 


+5V to +18V 


Output Current 


Drives 


VsupPLy 
Thermal Overload Protection and Output Flag 


Bandwidth Nearly Independent of Gain 
Output Enable/Disable 


Applications 


Unity Gain Video/Wideband Bufter 

Video Gain Block 

High Speed Peak Detector 

Fiber Optic Transmitters 

Zero Insertion Loss Transmission Line Drivers 
Current to Voltage Converter 


Radar Systems 


Pinouts 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 


Description 


The HA-5004/883 current feedback amplifier is a video/wideband 
amplifier optimized for low gain applications. The design is based on 
current-mode feedback which allows the amplifier to achieve higher 
closed loop bandwidth than voltage-mode feedback operational 
amplifiers. Since feedback is employed, the HA-5004/883 can offer 
better gain accuracy and lower distortion than open loop buffers. 
Unlike conventional op amps, the bandwidth and rise time of the HA- 
5004/883 are nearly independent of closed loop gain. The 100MHz 
bandwidth at unity gain reduces to only 65MHz at a gain of 10. The 
HA-5004/883 may be used in place of a conventional op amp with a 
significant improvement in speed power product. 


Several features have been designed in for added value. A thermal 
overload feature protects the part against excessive junction tem- 
perature by shutting down the output. If this feature is not needed, it 
can be inhibited via a TTL input (TOI). A TTL chip enable/disable 
(OE) input is also provided; when the chip is disabled its output is 
high impedance. Finally, an open collector output flag (TOL) is pro- 
vided to indicate the status of the chip. The status flag goes low to 
indicate when the chip is disabled due to either the internal Thermal 
Overload shutdown or the external disable. 


In order to maximize bandwidth and output drive capacity, internal 
current limiting is not provided. However, current limiting may be 
applied via the Vc+ and Vc-- pins which provide power separately 
to the output stage. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE PACKAGE 


HA1-5004/883 -55°C to +125°C 14 Lead CerDIP 


HA-5004/883 
(CERDIP) 
TOP VIEW 
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Specifications HA-5004/883 


Absolute Maximum Ratings 


Voltage between V+ and V- Terminals ................005- 40V 
Differential Input VOUIAGG. 2066s cscceeseadctawasecdewenens 5V 
Voltage at Either Input Terminal ...................04. V+ to V- 
Peak Output Current Pulsed at 1ms < 10% Duty Cycle..... +300mA 
Continuous Output Current....................00 08. +120mA rms 
Junction Temperature (Tj) .......... cee cece cee eee eee +175°C 
Storage Temperature Range ................. -65°C to +150°C 
ESD AgUNG. occacecseecsecenececeuwenaaecanue uae <2000V 
Lead Temperature (Soldering 10s).............2.0000- +300°C 


Thermal Information 
Thermal Resistance Bya Qc 


CerlDlP PaCkAg6 1. si scnecsecucewwrs 73°C/(W18°C/W 
Package Power Dissipation Limit at +75°C 

CerliP PACKAOS 6640 sc oases nase ngune eases sanne ce 1.37W 
Package Power Dissipation Derating Factor Above +75°C 

Bt FIGS nc cacas vacsuurueweateceusqes 13.7mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voltage.............. 0.02 eee eee +12V to +15V 


TABLE 1. 


R, 2 1002 


DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: V+ = Vot = +15V, V- = Vo- = -15V, R, = 1002, Ay = +1, Re = 2509, OF = 0.8V, TO! = 0.8V or 2.0V, 


Unless Otherwise Specified. 


SYMBOL CONDITIONS 
Vv 
+ 


PARAMETERS 


Input Offset Voltage 


ss 
V 
R 


Input Bias Current 


DC Gain Error 
(Small Signal) 


Vin = +100mV, 
Ry = 100Q 


_ 


A 


DC Gain Error 
(Large Signal) 


For All Gain Error 
Conditions (Note 2) 


DC Voltage Gain 


For All Gain Error 
Conditions (Note 3) 


DC Transimpedence 


Output Voltage Swing 


Vin = £10V, 
R, = 1002 


Output Current 


SUBGROUP 


LIMITS 


GROUP A 
TEMPERATURE 


+25°C 


+125°C, -55°C -20 
+25°C 


+125°C, -55°C 


Oo 


+25°C % 
+125°C, -55°C 0.75 % 
+25°C 0.43 % 


+125°C, -55°C 


+25°C 


o 
N 
or 


0.75 


+125°C, -55°C 


S 


+25°C 233 


S 


+125°C, -55°C 


V, 


— 


+25°C 


+125°C, -55°C 33 V/mA 
+25°C 

+125°C, -55°C 
+25°C 

+125°C, -55°C 


+25°C 


+125°C, -55°C 
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Specifications HA-5004/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: V+ = Vot = +15V, V- = Vo- = -15V, Ry = 100, Ay = +1, Re = 2509, OE = 0.8V, TO! = 0.8V or 2.0V, 
Unless Otherwise Specified. 


PARAMETERS SYMBOL CONDITIONS 
Vin 


LIMITS 


2]e]stefolefelel-|<l-]-[i 


GROUP A 
SUBGROUP 


TEMPERATURE 


+25°C 


Pins OE, TO! (Note 4) 


Logic Input Voltage 


+125°C, -55°C 


Vit Pins OE, TOI +25°C 
+125°C, -55°C 


+25°C 


V+ = +10V, +20V 
V- = -15V 


Power Supply 
Rejection Ratio 


+125°C, -55°C 


V- = -10V, -20V +25°C 


V+ = +15V 


+125°C, -55°C 


+25°C 


Power Supply Current Vin = OV, Ry = 1kQ "; wn 
zc 

2,3 +125°C, -55°C O Ww 

eo 

_ = ° .- | 

Vin = OV, Ry = 1kQ +25°C -16 fea oA 

Ww > 


NOTES: 
1. Inverting (FB) input is a low impedance point; Bias Current and Offset Current are not specified for this terminal. 


2. DC Voltage Gain = , for all Gain Error conditions. 


Gain Error 


R 
3. DC Transimpedance = _ F » Re = 250Q, for all Gain Error conditions. 
Gain Error 


4. Please refer to the Truth Table in the Applications Information section. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See AC Specifications in Table 3 
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Specifications HA-5004/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: V+ = Vot = +15V, V- = Vo- = -15V, Ry = 1kQ, Ay = +1, Re = 2509, C, < 10pF, OE = 0.89, TO! = 0.8V or 2.0V, 
Unless Otherwise Specified. 


pMITS | 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 


a a 
ee 
Te [eersoveraion [oe fae [ef 
A a EA 
| Full Power Bandwidth | Power Bandwidth | FPBW | FPBW | Voc =2V0 | = Vee =2V00 we Lee ed 


Quiescent Power Vin = OV -55°C to +125°C 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Measured between 10% and 90% points. 
3. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(22Vpe ax). 
4. Power Consumption based upon Quiescent Supply Current test maximum. 


Rise and Fall Time 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


a 
ES 
[ewmcaoeeem | 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
63 x 93 x 19 mils + 1 mils 
1600 x 2370 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) ee (Silox, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kKA + 1.5 


WORST CASE CURRENT DENSITY: 
6.6 x 104A/cm? 


SUBSTRATE POTENTIAL (Powered Up): Ve¢ 
TRANSISTOR COUNT: 64 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


onl 
HA-5004/883 qn” 
z= 
Oo w 
— 
<q 
cra 
[pa 713A 60asIAl © soesia 7 [a = 
TOI ° 
GND 
TOL 
V+ 
IN -BAL 
FB +BAL 


vc- VC+ OUT 
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HA-5020/883 


100MHz Current Feedback 
Video Amplifier with Disable 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HA-5020/883 is a wide bandwidth, high slew rate 
amplifier optimized for video applications and gains between 
1 and 10. Manufactured on Harris’ Reduced Feature 
Complementary Bipolar DI process, this amplifier uses cur- 


# RIGS VARY GAN BAIGWIANN 654 senses OSM (ral) rent mode feedback to maintain higher bandwidth at a given 
* SIQW BMG csc iiiccnaevnesveccssnaenae cvs 800V/us gain than conventional voltage feedback amplifiers. Since it 
- is a closed loop device, the HA-5020/883 offers better gain 
OU CUNTOM i civascccccauvedesaawess +30mA (Min) accuracy and lower distortion than open loop butters. 

° Drives 3.5V into 75Q The HA-5020/883 features low differential gain and phase and 
¢ Differential Gain.............. 2.0 e cece eee 0.025% will drive two double terminated 75 coax cables to video 
levels with low distortion. Adding a gain flatness performance 

e Differential Phase eos eee sees ees eee eee ese 0.025 Deg of 0.1dB makes this amplifier ideal for demanding video 
¢ Low Input Noise Voltage................ 4.5nV/VHz applications. The bandwidth and slew rate of the HA-5020/ 
883 are relatively independent of closed loop gain. The 

¢ Low Supply Current..............-.--- 10mA (Max) — 405MHz unity gain bandwidth only decreases to 77MHz at a 
° Wide Supply Range................0.- +5V to+15V gain of 10. The HA-5020/883 used in place of a conventional 


Output Enable/Disable 
High Performance Replacement for EL2020/883 


Applications 


Unity Gain Video/Wideband Buffer 

Video Gain Block 

Video Distribution Amp/Coax Cable Driver 
Flash A/D Driver 

Waveform Generator Output Driver 

Current to Voltage Converter; D/A Output Buffer 
Radar Systems 

Imaging Systems 


Pinouts 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1993 


HA-5020/883 
(CERDIP) 
TOP VIEW 


BAL [1 1g. | DISABLE 
-IN [2] V+ 

+IN | 3] 16 | OUT 

V- 15 | BAL 
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op amp will yield a significant improvement in the speed 
power product. To further reduce power, the HA-5020/883 has 
a disable function which significantly reduces supply current, 
while forcing the output to a true high impedance state. This 
allows the outputs of multiple amplifiers to be wire-OR’d into 
multiplexer configurations. The device also includes output 
short circuit protection and output offset voltage adjustment. 


The HA-5020/883 offers significant enhancements over 
competing amplifiers, such as the EL2020. Improvements 
include unity gain bandwidth, slew rate, video performance, 
lower supply current, and superior DC specifications. 


Ordering Information 
_wimoen | "nance | pAckace 
NUMBER RANGE 


HA-5020/883 


Spec Number 
File Number 


3541.1 


911080-883 


Specifications HA-5020/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- TerminalS..............000005 36V 
Diterental INGUL VONSGS. occ ce ec sno eaed de eue sadex weenns 8V 
Voltage at Either Input Terminal..................008. V+ to V- 
Peak Output Current................ Full Short Circuit Protected 
JUMGHON Temperate (Ty) . cccavniaeesecsceeeanewnes +175°C 
Storage Temperature Range ................. -65°C to +150°C 
Pe) Met dcceedacdedeesedamanwenes Ceaessedeeed < 2000V 
Lead Temperature (Soldering 10s)...............2000- +300°C 


Thermal Information 


Thermal Package Characteristics 8a 8jc 
COUIP POGKAGS o5. eae scswesavavennres 115°C/W 30°C/W 
Ceramic LCC Package ................. 7T5°CWW 23°C /W 

Package Power Dissipation Limit at +75°C for Ty < +175°C 
COOP FEINSOS citanccca rene esGier sere sionwnds4s 0.87W 
Ceramic LOC Package «..scccacnsscsniveneves eases 1.33W 

Package Power Dissipation Derating Factor Above +75°C 
OHO PRCKAUG sadn edicisccceoedsrede cacdeees 8.7mMWPC 
Ceramic LCC Package ............cccececececs 13.3mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voltage.............. 0. cece eee eee +5V to +15V 


Vincm S$ 1/2(V+-V-) Re = 1kQ 
R, 2 400Q VBISABLE = V+ or OV 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Supply Voltage = +15V, Rgource = 02, Ayo, = +1, Re = 


Unless Otherwise Specified. 


Input Offset Voltage Vom = OV 
Common Mode +CMRR aVeu = +10V, V+ = 5V, 
Rejection Ratio = -25V 
-CMRR AVow = -10V, V+ = 25V, 
V- = -5V 


+PSRR_— | AVgyp = 13.5V, 
V+ = 4.5V, V- =-15V; 
V+ = 18V, V- =-15V 


AVgup = 13.5V, 
V+ = 15V, V- = 


Power Supply Rejection 
Ratio 


-4.5V; 


V+ = 15V, V- = -18V 


Non-Inverting (+IN) Vom = OV 
Current 


+IN Common Mode 
Rejection 


IBPCMP hel +10V, V+ = 5V, 
V- = -25V 


IBPCMN Vou = 10V, V+ = 25V, 


V-=-5V 
Non-Inverting (+IN) Input +Rin Calculated 1/IBPCMP 
Impedance 


+IN Power Supply IBPPSP AVsup = 13.5V, 
Rejection V+ = 4.5V, V- = -15V; 
V+ = 18V, V- = -15V 
IBPPSN AVsyp = 13.5V, 


V+= 15V, V- = -4.5V; 
V+ = 15V, V- =-18V 


Inverting Input (-IN) Vom = OV 
Current 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN | MAX | UNITS 


1kQ, Rroap = 4002, Vout = OV, ViISABLE = V+; 


LIMITS 


a 
238 | 0 | 
A 
Ee ee 
+125°C, -55°C 


+125°C,-55°C | - | 05 | pA | 
ee ee ee ee 
i Sc 
ee ee ee ee 
+125°C, -55°C are 
rec || 0.06 | HAV | 
+125°C, -55°C | = | 02 | nA 
pt Tere 0.06 | pa 
WE Cid WM Bd 
es ee ee 
a pet et at 
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Specifications HA-5020/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Supply Voltage = t15V, Reoyrce = 02, Ayo, = +1, Re = 1kQ, Rigap = 4002, Vout = OV, Viisaace = V+, 
Unless Otherwise Specified. 


PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN | MAX — UNITS 


Rejection V- = -25V +125°C, -55°C 
1 


IBNCMN | AVcy = -10V, V+ = 25V, +25°C 
pita 2,3 +125°C, -55°C 
+25°C 
+125°C, -55°C 


-IN Power Supply IBNPSP 


Rejection 


AVgyp = 13.5V, 
V+ = 4.5V, V- = -15V; 
V+ = 18V, V- =-15V 


. 


+25°C 
+125°C, -55°C 


IBNPSN 


AVgup = 13.5V, 
V+ = 15V, V- = -4.5V; 
V+ = 15V, V- = -18V 


+CMR V+ = 5V, V- = -25V 


+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 


Common Mode Range 


-CMR V+ = 25V, V- = -5V 
2,3 


+Azo11 R, = 4002, Voyt = 0 to 
10V 


Transimpedance 


+e) 


-Azou1 R, = 400Q, Voyrt = 0 to 
-10V 


= 


PPedelefetelet tell etelslels))4elelelelsls/44 2] BRE 


Le 
oe) 


+125°C, -55°C 
+25°C 
-55°C 


Tom [Y= OVVonraov, |__| are] +f + | 
coven vos=ov [see 
vee eee a 


Spec Number 511080-883 


Disabled Output Current +lLeak Vin = OV, Vout = +10V, 


R, = Open, Vajs = OV 


‘ 
NO 


25°C 
| #125°C, -55°C 
425°C 
| #125°C, -85°C 
25°C 
| +125°C, -55°C 
Output Voltage Swing +Vout Vin = 12.8V 
— 
Vout | Vy = -12.8V 1,2 1 
+Vouts | V+ = BV, V- =-5V, 1 
Vouts | V+=5V, V-=-5V, 
Output Current +lout 
Short Circuit Output tle Ri, = Open, Vin = 10V 
Current 2.3 
| +126°C, -55°C | 
25°C 
sc 
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Specifications HA-5020/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Supply Voltage = +15V, Rsource = 09, Ayo, = +1, Re = 1kQ, Rioap = 4002, Vout = OV, Virsaace = V+, 
Unless Otherwise Specified. 


GROUP A meaniiies 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN | MAX — UNITS 
Disable Pin Input Current logic Vprg = OV p 2 | +25°C, +125°C er 
ek ec a 
Minimum DISABLE Pin ee ee 
Current to Disable - = 


—r| a Oc 
Se 


Quiescent Power Supply loc R, = Open a ee 


Disabled Power Supply 
Current 


Offset Voltage 
Adjustment 


OPERATIONAL 
AMPLIFIERS 


NOTES: 
1. Guaranteed from Voy test by loyt = Voy7/400Q. 


2. This is the minimum current which must be sourced from the DISABLE pin, to disable the output. The output is considered disabled when 
Vout < 10mV. Conditions are: Vi = 10V, Ry = 100Q. The test is performed by sourcing 350A from the DISABLE pin, and testing that 
the output decreases below the test limit (10mV). 


3. This is the maximum current that can be sourced from the DISABLE pin with the device remaining enabled. The device is considered 
disabled when the supply current decreases by at least 0.5mA. Conditions are: R, = 400Q. Test is performed by sourcing 201A from the 
DISABLE pin, and testing that the supply current decreases by no more than the test limit (0.5mA). 


4. The offset adjustment range is referred to the output. The inverting input current (-lpj4s) can be adjusted with an external pot between pins 
1 and 5, wiper connected to V+. Since -Igias flows through Rr, an adjustment of offset voltage results. The amount of offset adjustment is 
proportional to the value of Re. Test conditions are: R, = Open, 10kQ from pin 5 to V+, 1kQ from pin 1 to V+, for +Vapy; R, = Open, 1kQ 
from pin 5 to V+, 10kQ from pin 1 to V+, for -Vap). 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Supply Voltage = +15V, Rgoyrce = 502, Rroap = 4002, Croan = 10pF, Avo, = +1V/V, Unless Otherwise Specified. 


GROUP A eaiadin 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE se UNITS 


=F a 
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Specifications HA-5020/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Supply Voltage = t15V, Rgource = 502, Rigap = 400Q, Re = 1kQ, Varexare = V+, Croan S 10PF, Ayo, = +1V/V, 
Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL  coxomons NOTES | TEMPERATURE ) MIN | MAX. | UNITS 


Pe feces [Te 

Re = 360, R, = Open 
[rsetime | tm [vorovio.R toon | 12 | 25 
Farting | + _[vo=tviov,R=tooa | 1.0 | 25° 
[20S [Vo=oviervAL=t00a | t_ 
+ten 


io) 
N 


% 


Overshoot 


+O 

Slew Rate +SRio | Vo = -10V to 10V, Ay = +10, 

Re = 3602, R, = Open 
“SRig | Vo = 10V to -10V, Ay = +10, 

Re = 360Q, R, = Open 

Disable Time +tpis Vo = 2V to OV, 50% of Varg to +25°C 
90% Vo 
Vo = -2V to OV, 50% of Vays to 
90% Vo 


Enable Time ptten | Vo = OV to 2V, 50% to 90% 1,7 
1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 


eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


. Measured from 10% to 90% of the output waveform. 

. Measured from 90% to 10% of the output waveform. 

. Measured from 25% to 75% of the output waveform. 

. Measured from 75% to 25% of the output waveform. 

. DISABLE = +15V to OV. Measured from the 50% of DISABLE to Voyy = +200mV. 
. DISABLE = OV to +15V. Measured from the 50% of DISABLE to Voyt = +1.8V. 


+ 
on 
E 
So 
at | = ie) 


NO f& W DY 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


niin ecialParanctos(Preeuren) | 
[Groups Cand Denions 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
65 x 60 x 19 mils + 1 mils 
1640um x 1520um x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


WORST CASE CURRENT DENSITY: 
5.77 x 10% A/cm? at 30mA 


SUBSTRATE POTENTIAL (Powered Up): V- 


GLASSIVATION: 
Type: Nitride over Silox 
Silox Thickness: 12kA + okA 
Nitride Thickness: 3.5kA + 1kA 


TRANSISTOR COUNT: 62 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-5020/883 


BAL DISABLE V+ 


= TABOOOLAL 


: Meo 


OPERATIONAL 
AMPLIFIERS 


TIE 3 


ipa intl Snel inomal lieu! ‘ome 
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Features 


¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Dual Version of HA-5020 
Individual Output Enable/Disable 
Wide Unity Gain Bandwidth 
Slew Rate 


125MHz 
475Vius 
DINGONUAl GOs ctie cde cnkce cess edeansus es 0.03% 
Dilterential PHOSG: «oss cesccenexcreneseas 0.03 Deg. 
Supply Current (per Amplifier)............... 7.5mA 
Crosstalk Rejection at 10MHz 

ESD Protection 

Guaranteed Specifications at +5V Supplies 


Applications 


e¢ Video Multiplexers; Video Switching and Routing 
Video Gain Block 
Video Distribution Amplifier/RGB Amplifier 
Flash A/D Driver 
Current to Voltage Converter 
Radar and Imaging Systems 
Medical Imaging 


Pinout 


HA5022/883 


Dual 100MHz Video Current 


Feedback Amplifier with Disable 


Description 


The HA5022/883 is a dual version of the popular Harris HA- 
5020. It features wide bandwidth and high slew rate, and is 
optimized for video applications and gains between 1 and 
10. It is a current feedback amplifier and thus yields less 
bandwidth degradation at high closed loop gains than volt- 
age feedback amplifiers. 


The low differential gain and phase, 0.1dB gain flatness, and 
ability to drive two back terminated 75Q cables, make this 
amplifier ideal for demanding video applications. 


The HA5022/883 also features a disable function that signifi- 
cantly reduces supply current while forcing the output to a 
true high impedance state. This functionality allows 2:1 video 
multiplexers to be implemented with a single IC. 


The current feedback design allows the user to take advan- 
tage of the amplifiers bandwidth dependency on the feed- 
back resistor. By reducing Re, the bandwidth can be 
increased to compensate for decreases at higher closed 
loop gains or heavy output loads. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 


HA5022MJ/883 -55°C to +125°C 16 Lead CerDIP 


HA5022/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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HA5022/883 


Absolute Maximum Ratings Thermal Information 

Volgde BOWaaN V+ ANG Ve iscswcecxsv as pas naweon eo vewn 36V Thermal Resistance Bj Bc 
Differential Input Voltage. .......... 2. ce eee eee eee eee 10V CerDIP Package ................. 75°C/W 20°C/W 
Voltage at Either Input Terminal..................008. V+toV- Maximum Package Power Dissipation at +75°C 

Outhut Current oc cc cca ssccndcns cess Full Short Circuit Protected COIDIP PAGKAGG <ci4s vecen cass natacasasecanencnss 1.33W 
JUNGUGN TOMBOAUNG sic dows dec caswe sewternskeeee ne +175°C Package Power Dissipation Derating Factor above +75°C 
SOR es ee ee < 2000V CerDlP Package occcscccnsvaccecsscvonsscanas 13.3mW/C 
Storage Temperature Range .............. -65°C < Ty s +150°C 

Lead Temperature (Soldering 10S)...............0000- +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Supply Voltage (tVs).............. 2 eee eee t5V tot15V Vino S 1/2(V+ - V-) R, 2 50Q 
Operating Temperature Range............. -55°C s$T, 5 +125°C §=9Vorsapre=V+or0V = Re=1kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = t5V, Ay = +1, Re = 1kQ, Rgource = 02, Ry = 400, Voyr = OV, ViiSABLE = V+, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


Common Mode AVow = +2.5V +25°C 
Rejection Ratio V+ = 2.5V, V- 
V+ = 7.5V, V- 


OPERATIONAL 
AMPLIFIERS 


AVoy = +2.25V 
V+ = 2.75V, V- = -7.25V 
V+ = 7.25V, V- = -2.75V 


Power Supply AVsyp = +1.5V +25°C 


Rejection Ratio V+ = 6.5V, V- = -5V 
V+ = 3.5V, V- =-5V +125°C, -55°C 


Delta Input Offset +25°C 


Voltage 7 si alia 
Between Channels +125°C, -55°C = 
Non-Inverting Input (+IN) +25°C | 8 
Current 

23 | +26%, «85° sie 


Mode Sensitivity V+ = 2.5V, V- =-7.5V 


AVoy = +2.25V -55°C pA/V 

V+ = 2.75V, V- =-7.25V 

V+ = 7.25V, V- = -2.75V 
Ainverting Input IN) OE 
Current Between - 
inverting Input (IN) - Ae Oe a 
Current 

a a ee 
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HA5022/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Voyppry = t5V, Ay = +1, Re = 1kQ, Roource = 02, Ry = 400, Voyrz = OV, Varexate = V+, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL 


SUBGROUPS | TEMPERATURE | MIN: | MAX | 
Mode Sensitivity V+ = 2.5V, V- =-7.5V - 


-55°C pAV 


AVoy = £2.25V 
V+ = 2.75V, V- = -7.25V 
V+ = 7.25V, V- = -2.75V 


-IN Current Power +25°C 


Supply Sensitivity 


AVsup = +1 5V 
V+ = 6.5V, V- = -5V 
V+ = 3.5V, V- =-5V 


+125°C, -55°C 


AVsup = +1,5V +25°C 
V+ = 6.5V, V- = -5V 


V+ =3.5V, V- = -5V 


+IN Current Power 
Supply Sensitivity 


PSSipp 


+125°C, -55°C 


Output Voltage Vop +25°C 
Swing 
+125°C, -55°C 
Von +25°C 


+125°C, -55°C 


Short Circuit Output +25°C 


Current 


+Is¢ 
+125°C, -55°C 
-Isc¢ +25°C 

+125°C, -55°C 


Output Current +25°C 


+125°C, -55°C 
-lout +25°C 


+125°C, -55°C 


~ 
fe) 
| 
= 


Quiescent Power loc +25°C mA/Op Amp 
Supply Current 

+125°C, -55°C mA/Op Amp 

+25°C mA/Op Amp 


+125°C, -55°C 
+25°C 


Transimpedance +Azo11 


+125°C 
-55°C 


-Azou1 +25°C 


+125°C 
-55°C 


sleet 
s 
> 
- 


Vout = £2.25V 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = i5V, Ay = +1, Re = 1kQ, Rsource = 00, Ry = 400Q, Vout = OV, VBISABLE = V+, Unless Otherwise Specified. 
GROUP A 


LIMITS 
PARAMETERS | SYMBOL| CONDITIONS _| SUBGROUPS | TEMPERATURE | MIN | MAX | 


Vout = +2.5V 
Cf eee 


+25°C 


+125°C, -55°C 


Minimum DISABLE Pin +25°C 


Current to Disable 
+125°C, -55°C 
+125°C, -55°C 


Disable Pin Input Current 


Current to Enable 


Disabled Power Supply +25°C z e 

Current S ui 

= 

<q 

ca 

OTE = 
N : 

re} < 


1. Guaranteed from Voyrz Test with Ry = 150Q, by: loyr = Voy7/150. 


2. R, = 100Q, Vy = 2.5V. This is the minimum current which must be pulled out of the Disable pin in order to disable the output. The output 
is considered disabled when -10mV < Voyrz s +10mV. 


3. Vin = OV. This is the maximum current that can be pulled out of the Disable pin with the HA5022/883 remaining enabled. The HA5022/883 
is considered disabled when the supply current has decreased by at least 0.5mA. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1) 
Interim Electrical Parameters (Pre Burn-in) a ae 
Final Electrical Test Parameters 1 (Note 1), 2,3 


Groups C and D Endpoints 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA5022/883 


Die Characteristics 


DIE DIMENSIONS: 
65 x 100 x 19 mils + 1 mils 
1650 x 2540 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu (1%), Metal 2: AlCu (1%) 
Thickness: Metal 1: 8kA +0.4kA, Metal 2: 16kA +0.8kA 


WORST CASE CURRENT DENSITY: 
1.62 x 10° A/cm? at 35mA 


SUBSTRATE POTENTIAL (Powered Up): V- 


GLASSIVATION: 
Type: Nitride 
Thickness: 4kA + 0.4kA 


TRANSISTOR COUNT: 124 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA5022/883 


+IN1 


iS: 


DIST = "y 

ee 

ma 

v- ease 
Dis2 
+IN2 
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Spec Number 511107-883 


FARRIS 


SEMICONDUCTOR 


HA5023/883 


ADVANCE INFORMATION Dual 100MHz Video Current 
July 1994 Feedback Amplifier 
Features Description 


e This Circuit is Processed in Accordance to MIL-STD- The HA5023/883 is a dual version of the popular Harris 
883 and is Fully Conformant Under the Provisions of HA-5020/883 except that it does not have an enable function. It 
Paragraph 1.2.1. features wide bandwidth and high slew rate, and is optimized 

for video applications and gains between 1 and 10. It is a cur- 


© WEG VBRY AGI BAHGWIOMS «45 casascanais ns aida rent feedback amplifier and thus yields less bandwidth degra- 
© BIO BAS cndeaey + veesenvancdeewasdngasé 475V/us dation at high closed loop gains than voltage feedback 
© Differential Gain. .........00cceeeeeeeeeeees aos, | Spee, 
¢ Differential Phase. ...............00.200- 0.03 Deg. The low differential gain and phase, 0.1dB gain flatness, and 
- ability to drive two back terminated 75Q cables, make this 
¢ Supply Current (per Amplifier)............... 7.5mMA amplifier ideal for demanding video applications. 
* Crosstalk Rejection at 10MHz................ “60dB the current feedback design allows the user to take advan- 
* ESD PIQiGeuOn. cos ccivds cecsaccscvesesavess 2000v tage of the amplifier’s bandwidth dependency on the feed- 
back resistor. By reducing Re, the bandwidth can be 
¢ Guaranteed Specifications at +5V Supplies increased to compensate for decreases at higher closed au 
loop gains or heavy output loads. z c 
Applications ~ = 
* Video Gain Block Ordering Information a 
a = 
O a § 


¢ Video Distribution Amplifier/RGB Amplifier PART TEMPERATURE 
¢ Flash A/D Driver BUMBEN RANGE 


¢ Current to Voltage Converter HA5023MJ/883 -55°C to +125°C =| 8 Lead CerDIP 


e Radar and Imaging Systems 


e Medical Imaging 


Pinout 
HA5023/883 
(CERDIP) 
TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 5 | 4 08-883 
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HA5023/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- .. 1... eee ccc eee eee 36V 
Diarerilel INDUL VORBGG. 60:0 scenes rave vaneavesnbemeeen 10V 
Voltage at Either Input Terminal....................4. V+ to V- 
2U0n CODING ox seo suwackaeeneres Fully Short Circuit Protected 
JUNCTION TEIMNDOFANNG sc cick ic ceecnssaceagesdaceases +175°C 
os HAUG, orctce hewn s eae abe Senso e bse cknes ene < 2000V 
Storage Temperature Range .............. -65°C < Ty < +150°C 
Lead Temperature (Soldering 10s).............0.0000- +300°C 


Thermal Information 


Thermal Resistance Bj B5c 

CerlP PaQkaGe vs ccuxcewe neon ns 115°C/W 28°C/W 
Maximum Package Power Dissipation at +75°C 

OI PRE ko cde cse dan bh ikees bes Fe dn ee Kawd eee 0.87W 
Package Power Dissipation Derating Factor above +75°C 

ComDIP PaCkEQ6 ...4 cesses seeedees cccsereaayess 8.7mMW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Supply Voltage (tVs)......... 0. eee eee eee t5V tot15V = Vinoy S 1/2(V+ - V-) 


Operating Temperature Range............. -55°C < Ty $ +125°C 


R, 2 50Q Re = 1k 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsupPLy = £5, Ay = +1, Re = 1kQ, Rsource = 0Q, Ry = 400Q, Vout = OV, Unless Otherwise Specified. 


GROUP A Linas 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | 
Input Offset Voltage Vom = OV 


Common Mode 
Rejection Ratio 


CMRAR | AVoy = #2.5V 
V+ = 2.5V, V- = -7.5V 


V+ =7.5V, V- = -2.5V 


Between Channels 


AVon = £2.25V -55°C 

V+ = 2.75V, V- = -7.25V 

V+ = 7.25V, V- = -2.75V 
Power Suppl PSRAP | aVeup=2tev [1a 
Rejection Ratio V+ = 6.5V, V- = -5V 2,3 +125°C. -55°C 

Vi =88V, Ven BV 
Data nput Ofset | Avg 
Voltage 2,3 +125°C, -55°C 


Non-Inverting Input 
(+IN) 

Current 
+IN Current Common 
Mode Sensitivity 


V+ = 2.5V, V- = -7.5V 
V+ = 7.5V, V- = -2.5V 


V+ = 2.75V, V- = -7.25V 
V+ = 7.25V, V- = -2.75V 


Alnverting Input (-IN) 
Current Between 
Channels 


Inverting Input (-IN) Vom = OV 
Current 


-IN Current Common 
Mode Sensitivity 


V+ = 2.5V, V- = -7.5V 
V+ = 7.5V, V- = -2.5V 
AVow = +2.25V 

V+ = 2.75V, V- = -7.25V 
V+ = 7.25V, V- = -2.75V 


PSSipn AVsup = +1.5V 
V+ = 6.5V, V- = -5V 
V+ =3.5V, V- = -5V 


-IN Current Power 
Supply Sensitivity 


+IN Current Power 
Supply Sensitivity 


GS 


= 


a a ee 
Ee 
se ee ee 


+125°C 


+25°C 
+125°C, -55°C 


+25°C 
+125°C 


-55°C 


SCE EICSE 
ECCCEmE 
SC Rinicee 


rE se [a 
sae Mischa al 
a a 


ES ee 


ml Mi Bal 


a ee 


tl NH al il 


PSSme [AVar=st5v || ere] - | on | oan 
V+ = 6.5V, V- = -5V 
V+=3.5V, V- = -5V 


ain HE el Mn 
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HA5023/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsuppyy = t5V, Ay = +1, Re = 1kQ, Rgource = 02, R, = 4002, Voyrz = OV, Unless Otherwise Specified. 


GROUP A LIMITS 
PARAMETERS SYMBOL SUBGROUPS | TEMPERATURE | MIN | MAX | 
Oo 


Output Voliage hl Vay | 1 | eo 2s | - |v 


2,9 +125°C, -55°C V 
Ry = 150 


+125°C, -55°C 


Swing 


Von 


Short Circuit Output 
Current 


| 23 | +125°C, 55°C _| 
i ee aa 
| 23 | +125°C, 55°C _| 
a 
a a ae 
23 | +125°C, 55°C 
ee ee 
| 23 | +125°C, 55°C _| 
a oe, 
ae 
a 
| 3 
ae 
| 23 
a 


Output Current 


mA/Op Amp 


Quiescent Power 
Supply Current 


+125°C; -55°C 


Transimpedance 


OPERATIONAL 
AMPLIFIERS 


+Azo.4 Ri = 400Q 
Vout = +2.5V 
Vout = +2.25V 
“Azour =| Ry = 400Q 
Vout = +2.5V 
Vout = +2.25V 
NOTE: 


1. Guaranteed from Voy Test with Ry = 150Q, by: loyz = Voy7/1502. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


SUBGROUPS (SEE TABLE 1) 
[intern Electical Parameters (PreBurmn) 
[Group A TestRequremens PCS 
[Groups © anaD Endponts SCY CSCC 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
65 x 100 x 19 mils + 1 mils 
1650 x 2540 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu (1%), Metal 2: AlCu (1%) 
Thickness: Metal 1: 8kA +0.4kA, Metal 2: 16kA +0.8kA 


WORST CASE CURRENT DENSITY: 
1.9 x 10° A/cm? at 15mA 


SUBSTRATE POTENTIAL (Powered Up): V- 


GLASSIVATION: 
Type: Nitride 
Thickness: 4kA + 0.4kA 


TRANSISTOR COUNT: 124 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA5023/883 


5 9 
re) z 


-IN1 


+IN1 


NC 


NC 


+IN 
-IN 
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@ HARRIS HA-5102/883 


Dual, Low Noise, High Performance 
June 1994 ; Operational Amplifier 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- Low noise and high performance are key words describing 
883 and is Fully Conformant Under the Provisions of the unity gain stable HA-5102/883. This general purpose 
Paragraph 1.2.1. dual amplifier offers an array of dynamic specifications 


. Gt including 1V/us slew rate (min), Ayc, = 1, and 8MHz band- 
Low Input Noise Voltage Density at 1kHz.. 6nV/Hz (Max) width (typ). Complementing these outstanding parameters is 


4.3nVVHz (Typ) a very low noise specification of 4.3nV/VHz at 1kHz (typ), 
e High Slew Rate................0c eee 1V/us (Min) 6nV/VHz (max). 
3V/us 
Hs (Typ) Fabricated using the Harris standard high frequency D.I. pro- 
¢ Unity Gain Bandwidth ................. 8MHz(TYP) cess, these operational amplifiers also offer excellent input 
¢ High Open Loop Gain (Full Temp)..... 100kV/V (Min) specifications such as 2.5mV (max) offset voltage and 75nA 


250kV/V (Typ) (max) offset current. Complementing these specifications 
are 100dB (min) open loop gain and 60dB channel separa- 


¢ High CMRR, PSRR (Full Temp)........... 86dB (Min) tion (min). Economically, the HA-5102/883 also consumes a 

100dB (Typ) very moderate amount of supply power 180mW/ package. 4 
qv 
¢ Low Offset Voltage Drift .............. 3uV/°C (Typ) This impressive combination of features make this amplifier 2 © 
© No Crossover Distortion ideally suited for designs ranging from audio amplifiers and “ i 
active filters to the most demanding signal conditioning and {to 
¢ Standard Dual Pinout instrumentation circuits. = 
a < 

Applications ” 


Ordering Information 


[se [| 
NUMBER RANGE 


¢ High Quality Audio Preamplifiers 
¢ High Q Active Filters 


e Low Noise Function Generators 


¢ Low Distortion Oscillators 


¢ Low Noise Comparators 


Pinouts 
HA-5102/883 HA-5102/883 HA-5102/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 


NC 
OUT2 
NC 
-IN2 
NC 

retreats 

i 9 Hat te ee 143! 

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 1 01 9-883 
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Specifications HA-5102/883 


Absolute Maximum Ratings 


Thermal Information 


Voltage Between V+ and V- Terminals..............22008- 40V__—‘ Thermal Resistance Bsa Bic 
Differential Input Voltage... 2.2... kee eect cee 7V CerDIP Package ...............005- 115°C/W = 28°C /W 
Voltage at Either Input Terminal.................2008- V+ to V- Ceramic LCC Package .............. 65°C/W 15°C/W 
Pieak QUIT CWE ioc esses deaverseanosremeraveys Indefinite Metal Can Package..............--. 155°C/(Ws67°C/W 
(One Amplifier Shorted to Ground) | Package Power Dissipation Limit at +75°C for Ty < +175°C 
JUNCTION TOMPSIatre (1) ss cccvcssexavecenangescats +175°C COIDIP PACKROS 5 <csseccescacsttaas eaves coucaass 870mW 
Storage Temperature Range ................. -65°C to +150°C Ceramic LCC Package .........ccccccscccscccccens 1.54W 
ES Pe sine decees cet eoes unease seh wewee ewes <2000V RG) ON PREIS onde cine eW0 Sk deed Kee e bese asus 645mW 
Lead Temperature (Soldering 10s)...............0000- +300°C Package Power Dissipation Derating Factor Above +75°C 
COOP PORSUS 5560 ceeev ned eens se bewneaee ees 8.7mMW/C 
Ceramic LCC Package ...........cccceecccvees 15.4mWPC 
Motal Can PaCKgG soccccacssacsnssnenese causes 6.5mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vincy S 1/2 (V+ - V-) 
Operating Supply Voltage.............. cece ee ee eee +5Vtot15V R,22kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsupPLy «< £15V, Rsource = 100Q, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


sis 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE <a 


Oe ee 
input Bias Curent Vou = OV, ee ee 8 
+Rg = 10kQ, 


+125°C, -55°C -325 


+125°C, -55°C 
+125°C, -55°C +12 
ee 


+125°C, -55°C 


on 
= 
> 


“NI 
or 


Input Offset Current 


+Rg = 10kQ, 
-Rg = 10kQ 


Common Mode Range 


Ps 


S 


Large Signal Voltage 
Gain 


Vout = OV and +10V, 


S 


< 


kV/V 
k 


< 


ae 


Common Mode 
Rejection Ratio 


AVom = +5V, 
V+ = +10V, V- = -20V, 
Vout = 


-5V 


V+ = +20V, V- = -10V, 
Vout = +5V 
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Specifications HA-5102/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = = £15V, Rsource = 100Q, Rioap = = 500kQ, Vout = = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A | kiMiTs 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX — UNITS 


eal ase 
[23 | ese | 
hall (28 | vere ee [10 
thal ell So ee ec: 
eae 
= ee ee 
25 a0 
heal a ne a 
a 2 
a 


Output Current 


Quiescent Power Supply 
Current 


OPERATIONAL 
AMPLIFIERS 


‘lec Vout = OV, lout = OmA 


AVsyp = 10V, 
V+ = +10V, V- = -15V 


+125°C, -55°C 
+25°C 
+125°C, -55°C 


ARREEECCREREE 


Power Supply 
Rejection Ratio 


V+ = +20V, V- =-15V 


AVsup = 10V, 
V+ = +15V, V- =-10V 
Viersyecoy [23 [ sascseo Tee [Te 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = t15V, Rsource = 50Q, Rioap = 2kQ, Croan = 50pF, Aver = +1V/V, Unless Otherwise Specified. 
GROUP A 


LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE a. UNITS 


Tr Vout = 0 to +200mV +25°C 
10% <Tp < 90% 
Tr Vout = 0 to -200mV +25°C 
10% < Tp < 90% 
Overshoot x= Vout = 0 to +200mV }  e25°C | 
se seen on ec 


Rise and Fall Time 
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Specifications HA-5102/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsuppyy = t15V, Rigap = 2kQ, Coap = SOpF, Ayo, = 1V/V, Unless Otherwise Specified. 


LIMITS 

PARAMETERS SYMBOL a NOTES TEMPERATURE | MIN | MAX | UNITS 
Differential Input Vom = OV +25°C . 
Resistance 
Input Noise Voltage Rg = 209, +25°C nV/VHz 
Density fo = 1000Hz 
Input Noise Current Rs = 2MQ, pA/VHz 
Density fo = 1000Hz 


Minimum Closed Loop CLSG Ry, = 2kQ, C, = 50pF 
Stable Gain 

Quiescent Power PC Vout = OV, lout = OMA 
Consumption 


so 7 
NOTES: 


Vin = 100MVpeax at 

10kHz Referred to 
Input 

1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 

eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 

based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpeax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.). 


-55°C to +125°C 
-55°C to +125°C a 


+25°C 


Lo 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[emnearameweremmn | 
Final Electrical Test Parameters 
[ccmewabewmene 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-5102/883 


Die Characteristics 


DIE DIMENSIONS: 
98.4 x 67.3x 19 mils + 1 mils 
2500 x 1710 x 483m + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (Si02, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.43 x 10°A/cm? at 10mA 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 93 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-5102/883 


\- +IN1 -IN1 


+++ 
qatett ; 
omen oe on eee 


+IN2 -IN2 OUT2 
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OUT1 


V+ 


Spec Number 


511019-883 


OPERATIONAL 
AMPLIFIERS 


FARRIS 


SEMICONDUCTOR 


July 1994 


Features 


¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Low Input Noise Voltage Density at 1kHz.. 6nV/VHz (Max) 
4.3nV/VHz (Typ) 


1V/us (Min) 
3V/us (Typ) 


8MHz (Typ) 


100kV/V (Min) 
250kV/V (Typ) 


86dB (Min) 
100dB (Typ) 


3yV/°C (Typ) 


Slew Rate 


Unity Gain Bandwidth 
High Open Loop Gain (Full Temp) 


High CMRR, PSRR (Full Temp) 


Low Offset Voltage Drift 
No Crossover Distortion 
Standard Quad Pinout 


Applications 

¢ High Q Active Filters 
Audio Amplifiers 
Integrators 
Signal Generators 


instrumentation Amplifiers 


Pinouts 


HA-5104/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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HA-5104/883 


Low Noise, High Performance, 
Quad Operational Amplifier 


Description 


Low noise and high performance are key words describing 
the unity gain stable HA-5104/883. This general purpose 
quad amplifier offers an array of dynamic specifications 
including 1V/us slew rate (min), and 8MHz bandwidth (typ). 
Complementing these outstanding parameters are very low 
noise specifications of 4.3nV/VHz at 1kHz (typ) or 6nV/VHz 
(max). 


Fabricated using the Harris standard high frequency D.I. pro- 
cess, these operational amplifiers also offer excellent input 
specifications such as 2.5mV (max) offset voltage and 75nA 
(max) offset current. Complementing these specifications 
are 100dB (min) open loop gain and 55dB channel separa- 
tion (min). Economically, the HA-5104/883 also consumes a 
very moderate amount of power (225mW per package) while 
also saving board space and cost. 


This impressive combination of features make this amplifier 
ideally suited for designs ranging from audio amplifiers and 
active filters to the most demanding signal conditioning and 
instrumentation circuits. 


Ordering Information 
a 
RANGE 


HA-5104/883 


aa el el et 


a 


Spec Number 
File Number 


511014-883 
3710 


Specifications HA5104/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals..............000005 40V 
Cerone! INGUl VONEUG: «cs soak ses eed WORE CRORES DORR SD 7V 
Voltage at Either Input Terminal..................608. V+ to V- 
Peak OUD CUTON .ccccccvcenven sven entnucnewus Indefinite 

(One Amplifier Shorted to Ground) 
Junction Temperatiwe (7s) sc ccecassesceewnteeure rene +175°C 
Storage Temperature Range ................. -65°C to +150°C 
Eo FAUNG, 042 se sceyes ses 055 0pederegnsgaensanennse <2000V 
Lead Temperature (Soldering 10s)..............00eeee +300°C 


Thermal Information 


Thermal Resistance Ba Bic 
CarDIP PACKAGE ..cscunusnnvanneens 75°C/(W 20°C /W 
Ceramic LCC Package .............. 65°C/(W s15°C/W 

Package Power Dissipation Limit at +75°C for T, < +175°C 
COMI PREKOOS «ccs caetduvnnesee en weekend ds wawes 1.33W 
Ceramic LCC Pate ci.0ccseesecsxevewsevacexoagrs 1.54W 

Package Power Dissipation Derating Factor Above +75°C 
CerOlP PaGAGS 6 ascacccetbsseciavcossstesans 13.8mW/°C 
Ceramic LCC Package .............e ee eeeeeees 15.4mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voltage... ........ 0... cece ee eee +5V to +15V 


VincM s 1/2 (V+ - V-) 
R, > 2kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = t15V, Rsource = 1002, Rioap = 500kQ, Voyr = OV, Unless Otherwise Specified. 


Input Offset Voltage _ Vom = OV 


Input Bias Current Vom = OV, 
+Rg5 = = 10kQ, 


input Offset Current 


Common Mode Range 


Large Signal Voltage 
Gain 


Vour = OV and -10V, 


AVom = +5V, 
V+=+10V, V- = -20V, 


| Common Mode 
Rejection Ratio 


V+ = +20V, V- = -10V, 


GROUP A cae 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


ten WL 
a ee eae 
= 


a lit pe pa 


V+ = 43V, V- = -27V 
V+ = 427V, V- =-3V 
+Avyo oS OV and +10V, 

= 2kQ 


+25°C 


OPERATIONAL 


+25°C 


+125°C, -55°C -325 


+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 


+25°C 
+125°C, -55°C 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = +15V, Rgource = 1002, Ri gap = 500kQ, Voyr = OV, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


_ 28 [ reese [ef | 
a 
ne 


+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 


< 


< 


EE 
= 
= 

Bs) 

= 

T 

z 

< 


' 
pry 
Lae) 


Output Current 
2,3 


Quiescent Power Supply 
Current 


N 


+PSRR AV sup = 10V, 
V+ = +10V, V- 
V+ = +20V, V- 


AVsyp = 10V, +25°C 


V+ = +15V, V- = -10V 
vecessvveay [29 | sarevsee [ee [| oo 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsuppy = +15V, Rsource = 500, Rioap = 2kQ, Croan = 50pF, Aver = +1 VAN, Unless Otherwise Specified. 


| LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | 


sk vowr=savesv | + | eof | id we 


Tr Vout = 0 to +200mV 4 +25°C 
10% < Tp $ 90% 
Tr Vout = 0 to -200mV +25°C 
10% < Tr $ 90% 
| 35 | 


[05 [Vour=0ve-200nv | «| wo | - | =» |» 


-7.5 


Power Supply 
Rejection Ratio 


-15V 
-15V 


| »fa[s]|3]s|e|3]s|e)|-[-/- 


Rise and Fall Time 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vgyppry = 15V, Rroap = 2kQ, Cy oan = SOpF, Ayo, = 1V/V, Unless Otherwise Specified. 


LIMITS 

PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MAX | UNITS 
Differential Input Vom = OV +25°C 
Resistance 
Input Noise Voltage Rg = 209, +25°C nV/VHz 
Density fo = 1000Hz 
Input Noise Current Rs = 2MQ, +25°C pA/VHz 
Density fo = 1000Hz 
Full Power FPBW | Vpeqx = 10V +25°C 
Bandwidth 
Minimum Closed Loop CLSG Ry = 2kQ, C, = 50pF -55°C to +125°C +1 V/V 
Stable Gain 


Output Resistance Open Loop | 425°C 


Quiescent Power Vout = OV, lout = on ks = to +125°C 
Consumption 


Channel Separation Rg = 1kQ, +25°C 
Avo, = 100V/V, 
Vin = 100MVpeE ax at 
10kHz Referred to 
Input 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.). 


OPERATIONAL 
AMPLIFIERS 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


a 
CS 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
95 x 99 x 19 mils + 1 mils 
2420 x 2530 x 483m + 25.4m 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: ok, (Si3N4) over Silox (SIO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.43 x 10° A/cm? 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 175 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA5104/883 


+IN2 V+ +IN1 


-IN2 -IN1 


OUT2 OuT1 
OUT3 OUT4 
i 
-IN3 4AN4 


+IN3 V- +IN4 
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FARRIS 


SEMICONDUCTOR 


HA-5112/883 


Dual, Low Noise, High Performance 
July 1994 Uncompensated Operational Amplifier 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- Low Noise and high performance are key words describing 
883 and is Fully Conformant Under the Provisions of the dual, uncompensated HA-5112/883. This general pur- 
Paragraph 1.2.1. pose amplifier offers an array of dynamic specifications 


including 12V/us slew rate (min), and 54MHz gain-band- 
Low Input Noise Voltage Density at 1kHz. . .6nV/VHz(Max) width-product for Ayo, 2 10. Complementing these outstand- 


4.3nV/VHz(Typ) ing parameters is a very low noise specification of 6nV/VHz 
¢ High Slew Rate...............000eeee 12V/us (Min) at 1kHz (max). 


20V/us (Typ) Fabricated using the Harris standard high frequency D.I. pro- 

Wide Gain Bandwidth Product (Ayo; > 10) .... 54MHz cess, these operational amplifiers also offer excellent input 
specifications such as 2.5mV (max) offset voltage and 75nA 

¢ Low Offset Voltage Drift .............. 3yV/°C (TYP) (max) offset current. Complementing these specifications 


¢ High Open Loop Gain (Full Temp.)..... 100kV/V (Min) are 100dB (min) open loop gain and 55dB channel separa- 
250kV/V (Typ) _ tion (min). The HA-5112/883 also consumes a very modest 


amount of supply power (18OmW/package). _I 
¢ High CMRR/PSRR (Full Temp.)........... 86dB (Min) qn 
100dB (Typ) This impressive combination of features make this amplifier 5 7 
ideally suited for designs ranging from audio amplifiers and = iL 
¢ Low Offset Voltage Drift .............. 3uV/°C (TYP) active filters to the most demanding signal conditioning and qt 3 
AW < 

Oo 


e Standard Dual Pinout - ; 
Ordering Information 


vices | TERE | enace 
NUMBER RANGE PACKAGE 


Applications 


¢ High Quality Audio Preamplifiers 
¢ High Q Active Filters 


e Low Noise Function Generators 


e Low Distortion Oscillators 


e Low Noise Comparators 


Pinouts 
HA-5112/883 HA-5112/883 HA-5112/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 


NC 
-IN1 
NC 
+IN1 
NC 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 1 032-883 
: ;, ; 4 ; 
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Specifications HA-5112/883 


Absolute Maximum Ratings 


Voltage between V+ and V- Terminals ..............20000- 40V 
Differential Input Voltage. .. «0... cece ees c cece csescnces 7V 
Voltage at Either Input Terminal............. TL siweenea V+ to V- 
Poak Output Current. «00 :ccvccswescoussessncuanwae Indefinite 

(One Amplifier Shorted to Ground) 
Junction Temperature (Tj) 2... 2... ec cece eee eee eee +175°C 
Storage Temperature Range ................. -65°C to +150°C 
Gs PUNE: ci oF edad Vhs d hence sees eee eonensne<s <2000V 
Lead Temperature (Soldering 10s)..............00000- +300°C 


Thermal Information 


Thermal Resistance Oya Bic 
CerDIP Package ............5s.000. 115°C/\W -28°C/W 
Ceramic LCC Package .............. 65°C/W s15°C/W 


Metal Can Package................. 155°C/Ws67°C/W 


Package Power Dissipation Limit at +75°C 


COIOIF PRGHSOe oc cicdtner dace set seu ewtedaeusese 870mW 

Coraniie LCC Package ¢icisivetssvecwzcadvaesucaas 1.54W 

Metal Can Package ........... ec eee eee eee eee eee 645mW 
Package Power Dissipation Derating Factor Above +75°C 

CarliP Package vscaccccvcaainsnsvwasederensas 8.7mMW/PC 

Ceramic LCC Package ...ncssnvuncecdeveans ewan 15.4mW/C 

Metal Catt Package. ccc csoccaveeonecccsasenes 6.5mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to+125°C = Vincy, S$ 1/2 (V+ - V-) 
Operating Supply Voltage.............. 0.2... ee eee +5V tot15V RL 22kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsuppiy = £15V, Rsource = 1000, Rioab = 500kQ, Vout = OV, Unless Otherwise Specified. 


Input Offset Voltage Vom = OV 


-Rg = 1002 


Vom = OV, +Rg5 = 100Q, 
“Rg = 10kQ 


Input Offset Current 


+CMR 


V+ = +3V, V- =-27V 


Common Mode Range 


Large Signal Voltage 
Gain 


Vout = OV and +10V, 
R. = 2kQ 


+Avo 


Common Mode 
Rejection Ratio 


+CMRR_ | AVoy = +5V, 
V+=+10V, V- = -20V, 
Vout = -5V 

-CMRR | AVoy = -5V, 
V+ = +20V, V- = -10V, 
Vout = +5V 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Ee ee ee 
2a [vase ae [as [as 
Input Bias Current tp |Vom=OV,+Rg=10KQ, | = 1 | 425°C | 200: | 200 | nA 


ee ee 
38 | sao 


V+ = +27V, V- =-3V 


“Avo. | Vout = OV and -10V, 
Ry = 2kQ 


LIMITS 


+25°C 


+12 


+125°C, -55°C 


an 
an 
kV/V 
kV/V 


+125°C, -55°C 


+25°C 
+125°C, -55°C 


2 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsupPLy = +1 5V, Rsource = 1002, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A tis 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Output Voltage Swing +VouTi Ry = 2kQ a 
} 2,3 | -+125°C, -55°C 
| 2,3 | -+125°C, -55°C 
i 
aa rae ee 


[a8 | wiasto,eero [0 [ma 

Quiescent Power Supply +loc Vout = OV, lout = OMA a ee ee ee ee 
an ae 

Power Supply +PSRR_~ {| AVoyp = 10V, ee oe eee 
Rejection Ratio 3 ee : = a a +125°C, -55°C ai 
aN ease 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


OPERATIONAL 
AMPLIFIERS 


Table 2 Intentionally Left Blank. See AC Parameters in Table 3 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsoyppry = +15V, Rioap = 2KQ, CLoap = 5OpF, Ayo, = 10V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MAX | UNITS 
Differential Input Vom = OV +25°C 250 kQ 
Resistance 
Input Noise Voltage Rg = 209, +25°C nV/VHz 
fo = 1000Hz 
Input Noise Current Rs = 2MQ, +25°C pA/VHz 
fo = 1000Hz 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vsyppyy = t15V, Rioap = 2kKQ, Cioap = SOPF, Ayo, = 10V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL | _ CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 
Gain Bandwidth Product GBWP_ | Vo= 200mvV, 1 +25°C MHz 
fo = 50kKHz 
Vo = 200mV, +25°C 
fo = 1MHz 


a ce 
ee 


Minimum Closed Loop CLSG R, = 2kQ, C, = 50pF -55°C to +125°C 
Stable Gain 


Te [ron sov ato [nae ase 00 [0 
CS 


Quiescent Power Vout = OV, lout = OMA -55°C to +125°C 
Consumption 


Channel Separation Rg = 1kQ, +25°C 
‘ane = 100V/V, 
Vin = 100MVpeEax at 
10kHz, Referred to 
Input 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpe ax). 
. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.). 
4. Measured between 10% and 90% points. 


w 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[eawaTeareuowew [tease 
[eomewsoeweme 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
98.4 x 67.3 x 19 mils + 1 mils 
2500 x 1710 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.43 x 10°A/cm? at 10mA 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 93 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout an 
so 

HA-5112/883 6 wi 

— 

V- +IN1 AN OUT1 =! = 

ui S 

a < 


= | $0213A 


es HASL2 


++ttt+t+ 43a | 72 


+IN2 -IN2 OUT2 V+ 


Spec Number 511032-883 
3-123 


FARRIS 


SEMICONDUCTOR 


HA-5114/883 


Quad, Low Noise, High Performance 
Uncompensated Operational Amplifier 


rt 


July 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


¢ Low Input Noise Voltage Density at 1kHz. .. 6nV/VHz(Max) 
4.3nV/VHz (Typ) 


¢ High Slew Rate....................-. 12V/us (Min) 
20V/us (Typ) 


e Wide Gain Bandwidth Product (Ayc; 2 10)... 40MHz (Typ) 


¢ High Open Loop Gain (Full Temp) ..... 100kV/V (Min) 


250kV/V (Typ) 

° High CMRR, PSRR (Full Temp).........-. 86dB (Min) 
100dB (Typ) 

e Low Offset Voltage Drift .............. 3yL.V/°C (Typ) 


e No Crossover Distortion 
e Standard Quad Pinout 


Applications 

e High Quality Audio Preamplifiers 
¢ High Q Active Filters 

e Low Noise Function Generators 
e Low Distortion Oscillators 


e Low Noise Comparators 


Pinouts 


HA-5114/883 
(CERDIP) 
TOP VIEW 


Description 


Low noise and high performance are key words describing 
the quad, uncompensated HA-5114/883. This general pur- 
pose amplifier offers an array of dynamic specifications 
including 12V/us slew rate (min), and 40MHz gain-band- 
width-product for Ayo, 2 10. Complementing these outstand- 
ing parameters is a very low noise specification of 6nV/VHz 
at 1kHz (max). 


Fabricated using the Harris standard high frequency D.I. pro- 
cess, these operational amplifiers also offer excellent input 
specifications such as 2.5mV (max) offset voltage and 75nA 
(max) offset current. Complementing these specifications 
are 100dB (min) open loop gain and 55dB channel separa- 
tion (min). Economically, HA-5114/883 also consumes a 
very modest amount of power (225mW/ package), while also 
saving board space and cost. 


This impressive combination of features make this amplifier 
ideally suited for designs ranging from audio amplifiers and 
active filters to the most demanding signal conditioning and 
instrumentation circuits. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 
HA1-5114/883 -55°C to +125°C 14 Lead CerDIP 
HA4-51 14/883 -55°C to +125°C 20 Lead Ceramic LCC 


HA-5114/883 
(CLCC) 
TOP VIEW 


+IN1 
NC 
V+ 
NC 
+IN2 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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File Number 


Specifications HA-5114/883 


Absolute Maximum Ratings 


Thermal Information 


Voltage between V+ and V- Terminals ............00ee noes 40V Thermal Resistance Bja Bic 
Differential Input Voltage... ..... 0... cece cece eee eee 7V CotDIP Package .....ssccscvsecsasss 7T5°C\W20°C/W 
Voltage at Either Input Terminal...................... V+ to V- Ceramic LCC Package .............. 65°C/W15°C/W 
Pa CT GN 6 otis 8 owe eewukcadndesnee waens Indefinite | Package Power Dissipation Limit at +75°C 

(One Amplifier Shorted to Ground) COMDIP PAGKEGS «occ csicdc cicessoenseaenvcan ace es 1.33W 
Junction temperature (Tj) .cccccscwcessasawceanenane +175°C Ceramic LOC Package c.ccscsccavcccurseenvesuvecs 1.54W 
Storage Temperature Range ................. -65°C to +150°C Package Power Dissipation Derating Factor Above +75°C 
BOO RAUG. cay cnneeusacdscaysaces $2deebareacieres <2000V Corll? PACKAGE cs sdccesaecsiveates tecawaneds 13.3mW/C 
Lead Temperature (Soldering 10s)................005. +300°C Ceramic LCC Package ...............2 eee eeees 15.4mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vincw S$ 1/2 (V+ - V-) 
Operating Supply Voltage................... 200 eee +5V tot15V RL 22kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppyy = t15V, Rsource = 1002, Rioap = 500kQ, Voyz = OV, Unless Otherwise Specified. 


an 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN. | MAX | UNITS 


cre 
Input Bias Current Vom = OV, +s = 10k0, ae +25°C 


+125°C, -55°C 


> 
OPERATIONAL 


AMPLIFIERS 


Vom = OV, +Rg = 100Q, 
“Rg = 10kQ 


> 


Input Offset Current 


V+ = 43V, V- = -27V 


Common Mode Range 


< 


a 
ee ee 
a 
cB 
eee Ss 


+25°C 


ee 


V+ = +27V, V- = -3V 
+Ayo. Vout = OV and +10V, 
Ri, = 2kQ 
-AVoL Vout = OV and -10V, 
Ry = 2kQ 
+CMRR AVom = +5V, 
V+ = +10V, V- = -20V, 
Vout = -5V 
-CMRR_ | AVoy = -5V, 
V+ = +20V, V- = -10V, 
Vout = +5V 


< 


Large Signal Voltage 
Gain 


Common Mode 
Rejection Ratio 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = +15V, Rsource = 100Q, Rioap = 500kQ, Vout = OV, Unless Otherwise Specified. 


LIMITS 
— LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | 


heal aa [eee |e 
| 2,3 | #125°C, -55°C 


< 


< 


| Output Current 


Quiescent Power Supply 
Current 


Fg 


o 


Power Supply 
Rejection Ratio 


+125°C, -55°C 
“lout Vout = +5V 

+125°C, -55°C 
V+=+10V, V- = -15V . 
V+ = +20V, V- = -15V +125°C, -55°C 
AV sup = 10V, 
V+ = +15V, V- =-10V 
V+=+15V, V- = -20V 


+125°C, -55°C 
toc Vout = OV, lout = OMA 
+125°C, -55°C 
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


=| | 9s] /3] {2/5} /2)|-1-|-|<]-|- 


a 
ae +125°C, -55°C 75 


Table 2 Intentionally Left Blank. See AC Parameters in Table 3 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: VsupPLy =t15V, Rioap = 2kQ, Croap = 50pF, Aver = 10V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MAX | UNITS 
Differential Input Vow = OV +25°C 250 
Resistance 
Input Noise Voltage Rs = 20, +25°C nV/VHz 
fo = 1000Hz 
Input Noise Current Rs = 2MQ, +25°C pA/VHz 
fo = 1000Hz 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vsyppry = t15V, Rioap = 2KQ, Croan = SOPF, Ayo, = 10V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN. | MAX | UNITS 
Gain Bandwidth Product GBWP_ | Vo=200mV, +25°C 34 
fo = 30kKHz 
Vo = 200mV, +25°C MHz 
fo = 1MHz 


[sa Norsvevesv | 1 | eof 2 | | vis 
[Fut PowerBandwits | FPOW [Vrem=t0v [42 | aro | ior | | ee 


Minimum Closed Loop CLSG Ry = 2kQ, C, = 50pF -55°C to +125°C VIV 
Stable Gain 


[—* [vour= ove 200m | 4 | arc | 100 | vs 
a OT A 


Output Resistance Open Loop a dy 
Quiescent Power Vout = OV, lout = — -55°C to +125°C = 17 
Consumption = 7 
Channel Separation Rg = 1kQ, +25°C = =! 
Avei = 100V/V, ws 
Vin = 100MVpeEax at 5 < 
10kHz Referred to 
Input 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpeax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.). 
4. Measured between 10% and 90% points. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


TrerneeararPannews Pweg 
[eawaTeareererow | mm 
[eamteedewmere Pt 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
99.6 x 95.3 x 19 mils + 1 mils 
2530 x 2420 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 


HA-5114/883 


Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 


Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.43 x 10°A/cm2 at 10mA 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 175 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


+IN2 


Sd177A 


-IN2 


HA-5114/883 


V+ 


HA-Sils ASdI77AZ 


| | ass 


OUT2 


OUT3 


-IN3 


+IN3 


zens 
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+IN1 


+IN4 


4N1 


OUT1 


OUT4 


4AN4 


Spec Number 511015-883 


Se Seton HA-5127/883 


July 1994 Ultra Low Noise, Precision Operational Amplifier 


Features 


883 and is Fully Conformant Under the Provisions of 29 excellent combination of precision DC and wideband high 


Paragraph 1.2.1. speed characteristics. Utilizing the Harris D.1. technology 
and advanced processing techniques, this unique design 
e High Slew Rate..........-.-...eeeeeee 7V/us (Min) unites low noise precision instrumentation performance with 
° Unity Gain Bandwidth................. 5MHz (Min) "igh speed, wideband capability. 
¢ Low Noise Voltage (at 1KHz)........ 4.5nV/VHz (Max) This amplifier's impressive list of features include low Vos, 
wide gain-bandwidth, high open loop gain, and high CMRR. 
* Low Offset Voltage. ....0..scc0ccccasees 100,.V (Max) Additionally, this flexible device operates over a wide supply 
e Low Offset Drift With Temperature. ... 1.8V/°C (Max) range while consuming only T20mW of power. 
HI Using the HA-5127/883 allows designers to minimize errors 
PUGH GMs otic ewesccecessdessnaas ex 100dB (Min) aéiite mestmizing sused ane Bandwidth, 
e High Voltage Gain ...............4.. 700kV/V (Min) 


This device is ideally suited for low level transducer signa! 
. . amplifier circuits. Other applications which can utilize the 
Applications HA-5127/883's qualities include instrumentation amplifiers, 
pulse or RF amplifiers, audio preamplifiers, and signal condi- 
tioning circuits. 


¢ High Speed Signal Conditioners 


¢ Wide Bandwidth Instrumentation Amplifiers 


¢ Fast, Low Level Voltage Comparators 
PART TEMPERATURE 
¢ Highest Quality Audio Preamplifiers NUMBER RANGE PACKAGE 
* Pulse/RF Amplifiers HA2-5127/883 | -55°C to +125°C 
HA4-5127/883 -55°C to +125°C | 20 Lead Ceramic LCC 
HA7-5127/883 -55°C to +125°C 8 Lead CerDIP 


OPERATIONAL 
AMPLIFIERS 


Pinouts 
HA-5127/883 HA-5127/883 HA-5127/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 
BAL 
-IN NC 
+IN -IN 
V- NC 
+IN 
NC 
V- (CASE) 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. Spec Number 54 1 008-883 
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Specifications HA-5127/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals...............2000- 44V 
Differential Input Voltage (Note 2)............ cece ee eee 0.7V 
Voltage at Either Input Terminal.................00005 V+ to V- 
Ue Sia 6a bande been eh hes dene eecndecdeceas 25mA 
Differential Output Current .......... Full Short Circuit Protection 
Junction Temperature (Ty) ...... eee eee ee eee ee eee +175°C 
Storage Temperature Range ................. -65°C to +150°C 
EOD AGUNG. ccc wercaeceeseaceestneuseeesace rene <2000V 
Lead Temperature (Soldering 10s)..............0.000- +300°C 


Thermal Information 


Thermal Resistance Bj Bic 
CerDIP Package ................06- 115°C\W =. 28°C/W 
Ceramic LCC Package .............. 65°C/W 15°C /W 


Metal Can Package................. 155°C\WW «67°C /W 
Package Power Dissipation Limit at +75°C for T, < +175°C 


GOIOLF PORRBUS «5 occ ceacccbeeeseaeseneck ioe ness 870mW 

Ceramic LCC Package ...cccccascnsssscnssnsnncses 1.54W 

Molal Can Packag scscccid cca ssvas ensue des eam 645mW 
Package Power Dissipation Derating Factor Above +75°C 

Gl? POGRAUG o.0deastndisd sues cnaunnessweaena 8.7mMWPC 

Coramie LCC PaChAgG «2.205 2ccacsecssacwssaass 15.4mW/PC 

Metal Can Package ..sccccavevccccaxeewenrawens 6.5mWPC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 


Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voltage... .. 2... eee ce eee eee +15V 


VINCM s 1/2 (V+ = V-) 
R, = 6002 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = t15V, Rsource = 502, Rygap = 100kQ, Voyrz = OV, Unless Otherwise Specified. 


Input Bias Current 


Input Offset Current 


Common Mode 
Range 


+CMR ie +4.7V, 
= -25.3V 
a +25.3V, 
V- = -4.7V 


Large Signal Voltage 
Gain 


Common Mode 
Rejection Ratio 


+CMRR AVom = +11V 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN: | MAX | UNITS 
Input Offset Voltage Vou = OV uv 


Vom = OV, 
Rs = 10kQ, 50Q 


Bl * |B 


pV 
a ee ee ee 


a _ ae 


as 
ee a ae A 
| 23 | asso | ws | - | ov 
ee 
re i ee 
ota Ovend+iov, | 4 | eee | mo | 
ee Te ee 
“or [Vour=ovend-tov, | 4 | waste | 700 | 
inn _ | 86 | sat, se'0 | 500 
oe 


LIMITS 


a 
+125°C, -55°C 


-135 135 


ew 
ee 
cs ee 
es ee 


+125°C, -55°C 
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Specifications HA-5127/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = +15V, Rsource = 50Q, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


| LIMITS 
GROUP A 
PARAMETERS SYMBOL SUBGROUPS | TEMPERATURE | oMIN- | MAX | UNITS 


all 86 | vewore | [ms |v 
[Hore [Roma | + | res | - |v 
Toure [Reema f+ | weet - | wo |v 
Toor [Vorsviv | * | ase | - | 765 | ma 
[avon tev | 28 | vss |e | - | 6 
nat 23 | ae 26 [vot | | mv 
a ort 
[23 _| sare. [vor | | ov 

NOTE: 


1. Offset adjustment range is [Vio (Measured) +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


2. For differential input voltages greater than 0.7V, the input current must be limited to 25mA to protect the back-to-back input diodes. 


Quiescent Power 
Supply Current 


Power Supply 
Rejection Ratio 


Offset Voltage 
Adjustment 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppiry = £15V, Rgource = 50, Rioap = 2kQ, Croap = 50pF, Avex = +1V/V, Unless Otherwise Specified. 
GROUP A 


LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE 


Ta Pioneer [yp are 


tr Vout = 0 to +200mV 7 +25°C 
10% < Tp < 90% 
Vout = 0 to -200mV +25°C 
10% < Te < 90% 


Rise and Fall Time 


Spec Number 511008-883 
3-131 


OPERATIONAL 


AMPLIFIERS 


Specifications HA-5127/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = t15V, Rioap = 2KQ, Coan = 50pF, Ay = +1V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL NOTES | TEMPERATURE 


Low Frequency Peak-to-Peak 0.1Hz to 10Hz +25°C 
Noise 


Input Noise Voltage Density Rg = 202, fo = 10Hz 1 +25°C pe | 


+25°C 


Rg = 209, fg = 100Hz 


Rg = 209, fo = 1kHz 


Input Noise Current Density -_ Rg = 2MQ, fo = 10Hz p 


Rg = 2MQ, fo = 100Hz 


Rg = 2MQ, fo = 1kHz 
Unity Gain Bandwidth UGBW | Vo = 100mV 
Full Power Bandwidth FPBW | Vpgax = 10V 


Minimum Closed Loop Stable CLSG R, = 2kQ, C, = 50pF 
Gain 


Pts | To 0.1% for a 10V Step 
Output Resistance Open Loop 


Quiescent Power PC Vout = OV, lout = OMA 
Consumption 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(22Vpeax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on output.) 


MH 


+25°C kHz 
-55°C to +125°C VIV 
+25°C 
+25°C 


-55°C to +125°C mW 


Tw |] U Sisi2zi ic 
E SiSisilsisil = 
=| al Sl alalalal 2 

NIP NTT NTE NTT NTE ON 


111 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


a 
[ewmcawoenmne | 


NOTES: 
1. PDA applies to Subgroup 1 only. 


2. The Subgroup assignments of the parameters in these tables were patterned after Mil-M-38510/135, with the ex- 
ception of Vig, which is Subgroups 1, 2, 3. 
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HA-5127/883 


Die Characteristics 


DIE DIMENSIONS: 
104 x 65 x 19 mils + 1 mils 
2650 x 1650 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
3.6 x 10°A/cm? 
This device meets Glassivation Integrity Test Requirement 
per MIL-STD-883 Method 2021 and MIL-I-38535 Paragraph 30.5.5.4. 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 63 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-5127/883 
BAL 
BAL 
-IN 
We 
+IN 
OUT 
V- NC 
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Spec Number 
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OPERATIONAL 
AMPLIFIERS 


FARRIS 


SEMICONDUCTOR 


tH 


July 1994 


HA-5134/883 


Precision Quad Operational Amplifier 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HA-5134/883 is a precision quad operational amplifier that 
is pin compatible with the OP-400, LT1014, OP11, RM4156, 
and LM148 as well as the HA-4741/883. Each amplifier fea- 
tures guaranteed maximum values for offset voltage of 350pV, 


e +?) 
now Onteet eo Sa C)eswavenanssns anit eee offset voltage drift of 2uV/°C (max), and offset current of 75nA 
PRUE TMS ps win «9 nescecnn pV (Max) over the full military temperature range while CMRR/PSRR is 
e Low Offset Voltage Drift at Temp........ 2uV/°C (Max) guaranteed greater than 94dB and open loop gain is guaran- 
teed above 500kV/V from -55°C to +125°C. Room temperature 
* Offset Voltage Match ................. S50LV (Max) specifications exceed these values such as an offset voltage 
¢ High Channel Separation .............. 120dB (Min) plot specification between channels of 200uV (max) at 
+25°C. 
e Low Noise (f > 100Hz) .............. 10nV/VHz (Max) 

Precision performance of the HA-5134/883 is enhanced by a 
¢ Wide Bandwidth................-++--- 4MHz (TYP) noise voltage density of 7nV/VHz at 1kHz (typ), noise current 
* High CMRR/PSRR .............-eeeee- 100dB (Min) density of 2pA/VHz at 1kHz and channel separation of 120dB 

(min). Each of the four unity gain stable amps on the quad are 
¢ High Voltage Gain ............ee eee 800kV/V (Min) electrically isolated, having only supply lines in common and 


Dielectric Isolation 


Applications 


Instrumentation Amplifiers 
State-Variable Filters 

Precision Integrators 

Threshold Detectors 

Precision Data Acquisition Systems 


Low-Level Transducer Amplifiers 


Pinouts 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 


HA-5134/883 
(CERDIP) 
TOP VIEW 
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are fabricated using Dielectric Isolation to insure quality perfor- 
mance in the most demanding applications. 


The HA-5134/883 is ideal for compact circuits such as instru- 
mentation amplifiers, state-variable filters, and low level trans- 
ducer amplifiers. Other applications include precision data 
acquisition systems, precision integrators, and accurate thresh- 
old detectors in designs where board space is a limitation. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 
HA1-5134/883 -55°C to +125°C 14 Lead CerDIP 
HA4-5134/883 -55°C to +125°C 20 Lead Ceramic LCC 


HA-5134/883 


+IN1 
NC 
V+ 
NC 
+IN2 


fo hed bead bad bad 


1 gp a 6 tO g slg aes 


. 


Spec Number 511033-883 
FileNumber 3713 


Specifications HA-5134/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals..............00005- 40V 
Diteroritial INOUE VONBIO. s0c6c ccd eev esa es toeeodede ceenes 6V 
Voltage at Either Input Terminal...................06. V+ to V- 
DOL CUNO, o6545 04 canseeaccndnrcnvnneceneentounds 25mA 
Output Current...............2008. Full Short Circuit Protection 
Cutout Curent DUS so sas esas ceone we esaws ss euws Indefinite 

(One Amplifier Shorted to Ground) 
JPG TENIOIING 6a eck ceiks ceases nar endeeaws +175°C 
Storage Temperature Range ................. -65°C to +150°C 
Be Ph oe hcbéwaunecdudesewndeeeee vaneiiwtenus <2000V 
Lead Temperature (Soldering 10s)................2000. +300°C 


Thermal Information 


Thermal Resistance By Bic 
CarbiP Package :is<cscssccescvcses 75°CIW ss .20°C/W 
Ceramic LCC Package .............. 65°C/W 15°C/W 

Package Power Dissipation Limit at +75°C for T; < +175°C 
COIDIP PANGS oc sc custaene s éodduant cecdesesereees 1.33W 
Carainic LCC PaCkS0S « cascctncvacnniacnedunennads 1.54W 

Package Power Dissipation Derating Factor Above +75°C 
CONS PHOREEE nek sasxi van tecereaeeeinwtasns 13.3mW/C 
Ceramic LCG Package .ccusctescvesevensayeuss 15.4mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voltage. .... 0.0... cee eee eee ee eee +15V 


Vincm s 1/2 (V+ - V-) 
R, > 2kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = t15V, Resource = 502, Rroap = 100kQ, Voyr = OV, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE See UNITS 


Input Offset Voltage Vom = OV 


| LIMITS 


Se 
[23 | viesc, 65% | aso [oso | 


Ost Votage Mah Mo Mave winl| 1 | wee |__| 20 | w 


Input Bias Current 


+125°C, -55°C 
+25°C 


| = | so | 
ee 


a 
Ba 
SO 
23 | vesoase | of |v 


Input Offset Current 


Common Mode 
Range 


a 


Large Signal Voltage 


Gain R, = 2kO 


[ee sen 


anne [oa eee oe 


Common Mode +CMRR 


Rejection Ratio 


AVou = 10V, 
V+ = +5V, V- = -25V, 
Vout = -10V 


AVou = 10V, 
V+ = +25V, V- = -5V, 
Vout = +10V 


Output Voltage 
Swing 


ee ee ee 


ee ae os ac 


Ba 
ee ee 


+125°C, -55°C 


2 | - | vv 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy =+15V, Rsource = 500, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


GROUP A a 
PARAMETERS | SYMBOL | CONDITIONS | SUBGROUPS | TEMPERATURE ee UNITS 


oe a a 
V+ = +20V, V- = -15V —— 


=| 


3 


3 


Quiescent Power 
Supply Current 


3/3 
>| > 


Power Supply 
Rejection Ratio 


V+= +15V, V- = -20V +125°C, -55°C 


V+ = +15V, V- = -10V 
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


nh 
n 
9° 
QO 
cn 
On 
o 
e) 
3 
> >| >| > 


Device Tested at: VsuppLy = +15V, Rsource = 500), Rioap = 2kQ, Croap = 50pF, Avct = +1V/V, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | 


iC 


Rise and Fall Time Vout = 0 to +200mV +25°C 
10% < Tp < 90% 
Vout = 0 to -200mV +25°C 
10% < Tp < 90% 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = t15V, Rioap = 2KQ, CLoap = 50pF, Unless Otherwise Specified. 


| LIMITS | 

PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE a UNITS 
Average Offset Voltage ViotC Vom = OV -55°C to +125°C uVPC 
Drift 
Differential Input Vom = OV +25°C 20 MQ 
Resistance 
Low Frequency 0.1Hz to 10Hz +25°C UVp.p 
Peak-to-Peak Noise 
Input Noise Voltage Rg = 20Q, fo = 1kHz +25°C nV/VHz 
Density 
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Specifications HA-5134/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vgyppyy = +15V, Rioap = 2kQ, Coan = SOpF, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MAX | UNITS 
Input Noise Current | Rs = 2MQ, fo = 1kHz +25°C pA/VHz 
Density 
Gain Bandwidth Product GBWP_ | Vo=200mV, +25°C MHz 
fo 2 100kHz 


Unity Bandwidth Product | UBWP | Vo=200mV a ee ee eee 


[sa or=wvwaw [1 | 80 | oe | | vis 


Hz 
Stable Gain 
eee paw +125 |_| 
Psstcwrerc| - | 0 | % 
2 


Channel Separation (AC) 


OPERATIONAL 
AMPLIFIERS 


Vin = 1Vp.p, 
fo = 10kHz 


Channel Separation (DC) CS (DC) | Vo =+10V (20Vp.p), 
AVio S$ 20pV 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(21Vpeax). 
3. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.). 
4. Measured between 10% and 90% points. 


CS (AC) | Vin=1Vp.p, 
fo = 100Hz 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


ES 
Er 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
91x114x19mils +1 mils 
2300 x 2900 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SIO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
2.5 x 10°A/cm? 
This device meets Glassivation Integrity Test Requirement 
per MIL-STD-883 Method 2021 and MIL-I-38535 Paragraph 30.5.5.4. 


SUBSTRATE POTENTIAL (Powered Up): 
Unbiased 


TRANSISTOR COUNT: 160 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-5134/883 


-N1 OUT1 OUT4 -IN4 


+IN1 +iN4 
V+ 
+IN2 +IN3 


-IN2 OUT2 OUT3 4N3 
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HA-5135/883 


| 
Precision Operational Amplifier 


Features 


¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


® Low Offset DFitt occccusessevnsaceans 0.4uV/°C (Max) A high Beta input stage is combined with laser trimming, 
. dielectric isolation, and matching techniques to produce 
Low Offset Voltage. ....r.cccsccseususvcs 75uV (Max) 75uV (max) input offset voltage and 0.4uV/°C (max) input 
* AIGN GIN .cccsaccscdvancesaws 120dB(1MV/V) (Min) offset voltage average drift. Other features enhanced by this 
process include 9nV/VHz (typ) Input Noise Voltage, 4nA 
® WGN CAR 6s i wncince venues ceeweanenen 106dB (Min) Input Bias Current (max) and 120dB Open Loop Gain (min). 
© High PSRR .. 2.2... eee eeee seen eee eees 94dB (Min) These features coupled with 106dB CMRR and 94dB PSRR 
e Low Supply Current.................. 1.7mA (Max) Make HA-5135/883 an ideal device for precision D.C. instru- 
mentation amplifiers. Excellent input characteristics in con- 
¢ Low Noise Voltage Density at 1kHz..... 9nV/VHz (Max) junction with 0.6MHz (min) bandwidth and 0.5V/us (min) 
¢ Low Noise Current Density at 1kHz.... 0.4pA/VHz (Max) Slew rate, makes this amplifier extremely useful for precision ", ” 
integrator and biomedical amplifier designs. These amplifi- 5 - 
+ gt ers are also well suited for precision data acquisition and for =i 
Ap P lications accurate threshold detector applications. < i 
ca 
¢ High Gain Instrumentation “ s 
‘ ' < 
¢ Precision Data Acquisition Ordering Information o 


¢ Precision Integrators 
¢ Biomedical Amplifiers 


e Precision Threshold Detectors 


Description 


The HA-5135/883 is a precision operational amplifier manu- 
factured using a combination of key technological advance- 
ments to provide outstanding input characteristics. 


_vttoen | Maanoe™ | pscxace 
NUMBER RANGE 


Pinouts 
HA-5135/883 HA-5135/883 HA-5135/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 
BAL 2 BAL1 
-IN V+ 
+IN OUT NC ne 
-IN V+ 
\- BAL1 
NC NC 
+IN OUT 
NC NC 
V- (CASE) 
f 
é 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 1 01 6-883 
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Specifications HA-5135/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals.................05. 40V 
Differential Input Voltage (Note 2)........ 00... cc eee ee eee 7V 
Voltage at Either Input Terminal .................0000- V+ to V- 
WG GORE, 6603 cdiens sacneesadwe réderndaneeear res 25mA 
Output Current ................05. Full Short Circuit Protection 
Junction Temperature (Tj) ....... 2. cee cece eee eee +175°C 
Storage Temperature Range ................. -65°C to +150°C 
BO MONG. 02 2baga teary ee eees eee wnee ns 5ae seaennes <2000V 
Lead Temperature (Soldering 10s)...............0008- +300°C 


Thermal Information 


Thermal Resistance 85a Bjc 
CerDIP Package ........esceseecees 115°C/\W =. 28°C/W 
Ceramic LCC Package .............. 65°C/(W15°C/W 


Metal Can Package................- 155°C/(W «67°C /W 
Package Power Dissipation Limit at +75°C for T, < +175°C 


CerlP PaCKA0G bs caciwe ca cavnved ses cnteednenewns 870mW 

Ceratic LOC Paras 24s stra esas in nee Oseen ten eens 1.54W 

Métal Can PACKAGG ss usd cans nwier sewn e cess eonene 645mW 
Package Power Dissipation Derating Factor Above +75°C 

OIF PRS AOD ics tee vicimeeen eedses ee nawas 8.7mMW/C 

Goramie LCC Package 2... cscs ciscsseviesascces 15.4mW/C 

Metal Can Package... ..csccacevscncescccensons 6.5mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C 
Operating Supply Vollage. o.2 ccc ceccacecnveus vases ee owas +15V 


ViNCM < 1/2 (V+ - V-) 
R, > 6000 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = t15V, Rsource = 502, Rygap = 100kKQ, Voy7 = OV, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE 
Input Offset Voltage Vom = OV 


Vom = OV, 
Rg = 10kQ, 50Q 


+1 ,| +|-I 
‘ Bi t| al 


Input Bias Current 


Input Offset Current 


Common Mode 
Range 


+CMR V+ = +3V, 
V- =-27V 

-CMR V+=+27V, 
V- = -3V 


Large Signal Voltage 


Gain p= 2kQ 


-AvoL Vout = OV and -10V, 

R, = 2kQ 

+CMRR_ | AVcy = +10V, 
V+ = +5V, V- = -25V, 
Vout = -10V 

-CMRR_ | AVoy = -10V, 
V+ = +25V, V- = -5V, 
Vout = +10V 


Common Mode 
Rejection Ratio 


Output Voltage 
Swing 


Output Current 


Cees Ps 
Es ee ee 
a 

nA 


iM — 


2,3 


es 


i 56 


+25°C -4 


+125°C, -55°C 


S 


Ss 


‘ 
ak 


+125°C, -55°C 
k 


S/S 


+125°C, -55°C 
+125°C, -55°C 


x 


VIV 
V, 


2 


2 
+125°C, -55°C 


3 
> 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = t15V, Rsource = 500, Rioap = 100kQ, Vout = OV, Unless Otherwise Specified. 


GROUP A LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE 


23 | vases a7 | 
V+ = +5V, V- = -15V, 0 ° 
V+ = +15V, V- = -5V, = 
23 |v 28 [vot | | ev 
2s [ v8.50 [vor | | 


Power Supply 
Rejection Ratio 


Offset Voltage 
Adjustment 


a | 
NOTES: = 2 
1. Offset adjustment range is [Vio (Measured +1mV] minimum referred to output. This test is for functionality only to assure adjustment 2) ee 
through OV. Ee a 
2. The input stage has series 500 resistors along with back to back diodes. This provides large differential input voltage protection for a ca 
slight increase in noise voltage. - = 
re) < 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = t15V, Rsource = 502, Rioap = 2kQ, Croan = SOPF, Ayo, = +1V/V, Unless Otherwise Specified. 


LIMIT ataaiectan 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


Slew Rate Vout = -3V to +3V, r +25°C V/s 
Vin SR. < 25V/us 

-S Vour = +3V to -3V, 7 +25°C V/us 
VIN S.R. < 25V/us 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vsyppry = t15V, Rioap = 2kQ, Cioap = SOpF, Ay = +1V/V, Unless Otherwise Specified. 


| LIMITS 

PARAMETERS SYMBOL | semaine. | NOTES TEMPERATURE Ste UNITS 
Average Offset Voltage VioTC | Vow = OV -55°C to +125°C uVePC 
Drift 
Differential Input Vow = OV +25°C 
Resistance 
Average Offset Current lloTC Versus Temperature -55°C to +125°C pA°C 
Drift Vom = OV 
Average Bias Current Drift Versus Temperature a -55°C to +125°C | eT 

Vom = OV 


Spec Number 511016-883 
3-141 


Specifications HA-5135/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vsyppyy = t15V, Rioap = 2KQ, Cy gap = SOpF, Ay = +1V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL NOTES TEMPERATURE 


Input Noise Voltage Rg = 209, fo = 1kHz +25°C nV/VHz 

Density 

Input Noise Current Rg = 2MQ, fo = 1kHz +25°C pAVHz 

Density 

Unity Gain Bandwidth UGBW | Voyr=+100mV, +25°C kHz 
fo at -3dB 


Full Power Bandwidth FPBW | Vpcax = 10V 1,2 


Minimum Closed Loop CLSG R, = 2kQ, C, = 50pF -55°C to +125°C +1 VIV 
Stable Gain 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpeax). 
3. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1 AND 2) 
Interim Electrical Parameters (Pre Burn-|n) ( .._. *.. ist 
Final Electrical Test Parameters 1 (Note 1), 2, 3, 4, 5, 6,7 


1, 2, 3, 4, 5, 6, 7 
1 


1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
72 x 103 x 19 mils + 1 mils 
1840 x 2620 x 483m + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SIO2, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
6.0 x 104A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 71 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-5135/883 z ie 
6 ui 
i 
BAL1 V+ OUT BAL1 <x 4 
i 
aO 
e) 


BAL2 
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Ultra Low Noise, Precision 
Wideband Operational Amplifier 


tt 


July 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HA-5137/883 monolithic operational amplifier features 
an excellent combination of precision DC and wideband high 
speed characteristics. Utilizing the Harris DI technology and 


advanced processing techniques, this unique design unites 


* MED OW PMGsahesveesrsskesesrinss T4¥ius (mln low noise precision instrumentation performance with high 

e Wide Gain Bandwidth (Ay 25) ......... 60MHz (Min) speed, wideband capability. 

¢ Low Noise (at 1kHz)............... 4.5nV/VHz (Max) This amplifier’s impressive list of features include low Vog, 

wide gain-bandwidth, high open loop gain, and high CMRR. 

* Low Offset Voltage. ..............+205- 100LV (Max) Additionally, this flexible device operates over a wide supply 

¢ Low Offset Drift With Temperature. ... 1.8V/°C (Max) ‘ange while consuming only 120mW of power. 

© High CMRR............ ccc cece eee eees 100dB (Min) Using the HA-5137/883 allows designers to minimize errors 
; ; while maximizing speed and bandwidth in applications 

e High Voltage Gain eeeseesc eee ee eee eee 7O00kV/V (Min) requiring gains greater than five. 

A pp lications This device is ideally suited for low level transducer signal ampli- 


fier circuits. Other applications which can utilize the HA-5137/ 
883’s qualities include instrumentation amplifiers, pulse or RF 
amplifiers, audio preamplifiers, and signal conditioning circuits. 


¢ High Speed Signal Conditioners 
e Wide Bandwidth Instrumentation Amplifiers 


e Low Level Transducer Amplifiers Or dering Information 


_nousen | “rance | package 
NUMBER RANGE PACKAGE 


e Fast, Low Level Voltage Comparators 


e Highest Quality Audio Preamplifiers 
Pulse/RF Amplifiers 


Pinouts 
HA-5137/883 HA-5137/883 HA-5137/883 
(CERDIP) (CLCC) (METAL CAN) 
TOP VIEW TOP VIEW TOP VIEW 


NC 
-IN 
NC 
+IN 
NC 


V- (CASE) 


Spec Number 511034-883 
FileNumber 3714 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals ................200- 44V 
Differential Input Voltage (Note 2)............ 0. cee eee eee 0.7V 
Voltage at Either Input Terminal...................88. V+ to V- 
OU CARTONS sco 0e dee oe nck bv HK Oe ba bedeend eh edou de 25mA 
Differential Output Current .......... Full Short Circuit Protection 
Junction Temperature (Ty) 2... . 0... ccc cece eee eee +175°C 
Storage Temperature Range ................. -65°C to +150°C 
ESO AGUNG. ocnecck cet easeede st enesediuneseecntes <2000V 
Lead Temperature (Soldering 10s)..............2.000- +300°C 


Thermal Information 


Thermal Resistance Bia 8c 
Cardi Package «0.20 xsuses aweunes 115°C/\W .28°C/W 
Ceramic LCC Package .............. 65°C/W s15°C/W 
Metal Can Package ................. 155°C/(W 67°C/W 

Package Power Dissipation Limit at +75°C for T, < +175°C 
CeriP PaokAGe «sc scde e554 00g seek svsawsin sees 870mW 
Ceramic LCG Package ..<scscrscncaenenwn weve anes 1.54W 
Motal Cart Package sis cccsasccccaadenn dese ctuns ns 645mW 

Package Power Dissipation Derating Factor Above +75°C 
Corbi PaCKAGS 4 cs secccsccesicscoewsssoeuse vs 8.7mMWPC 
Ceramic LCC Package ...........0c cece eeeeees 15.4mW/?C 
Metal Cali PaCKAGG iiss ccasdessacenevoaneeus ss 6.5mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C 
peraliig Supply VOURGE «os .a0 ced cosnnavias ous vosasnesus +15V 


ViINCM < 1/2 (V+ = V-) 
R, > 6002 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = +15V, Rgource = 502, Rigap = 100kQ, Voyz = OV, Unless Otherwise Specified. 


Input Bias Current 


Input Offset Current 


ve +4.7V, 
= -25.3V 


-CMR os +25.3V, 
V- = -4.7V 


Common Mode 
Range 


Large Signal Voltage 
Gain 


+Ayor 


-AVoL Vout = = OV and -10V, 
R, = 2k 


+CMRR_ | AVoy = +11V 


Common Mode 
Rejection Ratio 


~CMRR_ | AVoy = -11V 
AVom = -10V 


Output Voltage 
Swing 


GROUP A 
PARAMETERS a pee SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 
Input Offset Voltage Vom = OV 


Vou = OV, 
Rg = 10kQ, 502 


[tal * 1B 


SO 
ee CL 


ee ee ae ee ee ae 


RE Bsc Balk dl 
a 


LIMITS 


+25°C 


ae me 


< 


+125°C, -55°C 


| tos | 

a ee a 

| +asc,s || 103 
ee ee ee 
| +25, -s5% | 300] RV 
ee ee 
| +2ec,-ssc | 300 || kV 
ee ee 
| +25, soc | too | | 
ee ee ee 
|_sizsc,-s5°¢_ | 100 | |B 
ee ee ee 
| sizsrc, ssc | ins | | 
a ee 
Po 
ke 
a ee ee 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppyy = t15V, Resource = 502, Rigap = 100kKQ, Voyr = OV, Unless Otherwise Specified. 


GROUP A a 
PARAMETERS | SYMBOL SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


[eur [Vour=esov | rod os mm 
i 
a ie 


Rejection Ratio V+ = +4V, V- = -15V, +125°C, -55°C 


V+ = +18V, V- = -15V | 88 
ee 
| Vio | 


Quiescent Power 
Supply Current 


-PSRR 


V+ = +15V, V- = -4V, 
V+ = +15V, V- = -18V 


+125°C, -55°C 


—— 
= 
— 
ncaa 


Offset Voltage 
Adjustment 


+125°C, -55°C 


+125°C, -55°C 
NOTES: 


1. Offset adjustment range is [Vig (Measured +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


2. For differential input voltages greater than 0.7V, the input current must be limited to 25mA to protect the back-to-back input diodes. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = +15V, Rsource = 502, Rroap = 2kQ, Croan = SOpF, Ayo, = +10V/V, Unless Otherwise Specified. 
GROUP A 


| LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE eee UNITS 


a Vout = +3V to -3V ae 


Vout = 0 to +200mV —— 
10% < Tp < 90% 
Vout = 0 to -200mV +25°C 
10% < Tp < 90% 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Rise and Fall Time 


le 


Device Characterized at: Vsyppyy = +15V, Rioap = 2kQ, Croan = SOpF, Ay = +5V/V, Unless Otherwise Specified. 


| LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE eer UNITS 
Drift 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vsyppry = +15V, Rioap = 2kQ, Cy oap = SOpF, Ay = +5V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL | _ CONDITIONS NOTES | TEMPERATURE} MIN | MAX | UNITS 
Differential Input Vom = OV +25°C 
Resistance 
Low Frequency 0.1Hz to 10Hz +25°C UVp.p 
Peak-to-Peak Noise 


eee 


Input Noise Current 
Density 


Gain Bandwidth Product GBWP | Vo= 100mV, fo = 10KHz | CS a a eee 
an Ce 
[FarPowerSandwiah | FPBW [Vw 10v [42 | ws 


| 23 

| 0.6 

a 

ae 

| 220 | - 

Fal Ml II id al 
Stable Gain 

2 | i 

inl 


CMH 
Ce 
| 


us 


Ouput Resta Opentop «ft dT ere 


Quiescent Power PC Vout = OV, lout = OMA -55°C to +125°C mw 
Consumption 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVp_ ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on output.) 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[ewmscawoenmins | 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
104.3 x 65 x 19 mils + 1 mils 
2650 x 1650 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (Si02, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
3.6 x 10°A/cm? at 15mA 
This device meets Glassivation Integrity Test Requirement 


per MIL-STD-883 Method 2021 and MIL-I-38535 Paragraph 30.5.5.4. 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 63 
PROCESS: Bipolar Dielectric Isolation 
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aD 
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Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Low Supply Current at V, = +5V. . . .(+25°C) 160A (Max) 
(Full) 200A (Max) 


Description 


The HA-5142/883 dual, ultra-low power operational amplifier 
provides AC and DC performance characteristics similar to, 
or better than most general purpose amplifiers while only 
drawing 1/30 of the supply current of most general purpose 
amplifiers. This amplifier is well suited to applications which 
require low power dissipation and good electrical character- 


e Wide Supply Voltage Range ...... Single 3Vto30Vor _ jstics. 
Dual +1.5 to t15V 
The HA-5142/883 provides accurate signal processing by 
¢ High Slew Rate............-..ee eee 0.8V/us (Min) virtue of their low input offset voltage (6mV), low input bias 
1.5V/us (Typ) current (100nA), high open loop gain (20kV/V) and low noise 
© High Gain ............eccecceceeceee 20kV/V (Min) (20nV/VHz). These characteristics coupled with a 1.5V/us 
75kV/V (Typ) slew rate and a 24kHz bandwidth make the HA-5 142/883 
ideal for use in low power instrumentation, audio amplifier 
e Low Noise (1KHZ)..............000- 20nV/VHz (Typ) and active filter designs. 


100% Tested at +15V and +5V, OV Power Supplies 
Unity Gain Stable 
Dielectric Isolation 


Applications 

¢ Portable Instruments 

e Meter Amplifiers 

e Telephone Headsets 

¢ Microphone Amplifiers 

¢ Instrumentation 

e For Further Design Ideas See Application Note AN544 


Ordering Information 


NUMBER RANGE PACKAGE 


Pinouts 
HA-5142/883 HA-5142/883 HA-5142/883 
(CERDIP) (CLCC) (METAL CAN) 
TOP VIEW TOP VIEW TOP VIEW 


NC NC 
-iN1 OUT2 

NC NC 
+IN1 -IN2 

NC NC 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Specifications HA-5142/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals................005. 35V 
Dilierenitial INDUE VOUAQG. c0cccccsaearnenenens veesecan a wens 7V 
Voltage at Either Input Terminal..................0005. V+ to V- 
Out CUTGE cacccrcdsscenscuaes Full Short Circuit Protection 
OUBit Ciirtent Dial. cc sccccas do cecetoce tacecad Indefinite 

One Amplifier Shorted to Ground 
Junction Tariperature (7). .0s cnve an sven ewaeceuncens +175°C 
Storage Temperature Range ................. -65°C to +150°C 
Be PUR to 26606-deb 60-02 da ¥kse 38 dwewnssdeewe tne <2000V 
Lead Temperature (Soldering 10s)................0005 +300°C 


Thermal Information 


Thermal Resistance Bua Bic 
COMIP PACKAGS w0ccecscccucan seas 115°C/\W = 28°C/W 
Ceramic LCC Package .............. 65°C/(Ws15°C/W 


Metal Can Package ..............06- 155°C/(Ws«67°C/W 
Package Power Dissipation Limit at +75°C for T, < +175°C 


CGrDIP PRCKAGG 6: scecc es cescswe ds ond inedne ren we 870mW 

Caramic LOC PACkaGe ais censneeds ceesdavesenenes 1.54W 

Métal Can PACKAGGs cc ciscsccsewerdes ni nswnaene sun 645mW 
Package Power Dissipation Derating Factor Above +75°C 

ei POO -» caun kine dx exnsnndéddennaeeasan 8.7mMWPC 

Ceramic LOC Package cs5cssscccesscsvugecusas 15.4mW/C 

Métal Can PAGKAGG v0 asc nc cea cane ssewen sane 6.5mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to +125°C = Vino, S 1/2 (V+ - V-) 
Operating Supply Voltage....................000. +1.5Vtot15V R_250kQ 


or 3V to 30V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Rsource = 1002, Rigap = 500kQ, Voyr = OV, Unless Otherwise Specified. 
Subscript 1 Refers to Supply Voltages (V+) = +15V, Subscript 2 Refers to V+ = 5.0, V- = OV 


Input Bias Current 


Vom = OV, Vout = 1 AV, 
+Rg = 10k, 


Input Offset Current 


Vom = OV, Vout = 1.4V 
+Rg = 10kQ, 


-CMR, V+ = +25V, 
V- =-5V 


V+ = +5V to +2V, 
- = OV to -3V, 
Vout = 1.4V to -1.6V 


Common Mode 
Range 


GROUP A 
PARAMETERS | SYMBOL coors SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


a 


Lid 
ro) 


LIMITS 


+125°C, -55°C 
+25°C 

+125°C, -55°C 
+25°C 

+125°C, -55°C 


ELEIE 
<|< 


> 


+25°C 
+125°C, -55°C 


+25°C 


+125°C, -55°C -125 
+25°C 


+125°C, -55°C 


> 


> 


-125 125 


+25°C 
+125°C, -55°C -20 


i) 
> 


> 


+25°C 
+125°C, -55°C 


P| 


+25°C 
+125°C, -55°C 

+25°C 
+125°C, -55°C 

+25°C 
+125°C, -55°C 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Rgoyrce = 1002, Rigap = 500kQ, Voy = OV, Unless Otherwise Specified. 
Subscript 1 Refers to Supply Voltages (V+) = +15V, Subscript 2 Refers to V+ = 5.0, V- = OV 


GROUP A mila 
PARAMETERS SYMBOL SUBGROUPS | TEMPERATURE | MIN | MAX UNITS 


Gain Ry = 50ka f6,6 —|«+125°C, -55°C KV/V 


-Avoi1 Vout = OV and -10V, +25°C kV/V 
cicada | 5,6 | ~—#125°C, -55°C kVV 
Vout = 1.4V and 2.5V, | +25°C 


kV/V 
Ay = 50kQ +125°C, -55°C 


+25°C 
+125°C, -55°C 


15 kV/V 


N 
NJ 


Common Mode 
Rejection Ratio 


+CMRR, AVom = 10V, 
V+ = 5V, V- = -25V, 
Vout = -10V 


-CMRR, | AVcy = 10V, 
V+ = 25V, V- = -5V, 


¢ 


N 


+25°C 
+125°C, -55°C 7. 


Vout = +10V 


+25°C 


i) ie) 
= - = 
wo wo 


+CMRRo, AVom = OV to 3V, 
V+ = 2V, V- =-3V, 


e 

Vour = 1.6V 2,3 +125°C, -55°C zo 

Output Voltage +Vout; | RL =50kQ +25°C g i 
— 2,3 +125°C, -55°C oa 
Vout: | Ry = 50kQ 1 +25°C a = 


+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C -400 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 


+Vout2 Ry = 50kQ 
Terminated at 2.5V 


-VouT2 Ri = 50kQ 
Terminated at 2.5V 
Quiescent Power tlocy Vout =O0V, lout =0OmA 
Supply Current 
(Both Amplifiers) 


-loce Vout =1 AV, 1 
+25°C 


lout = OMA 
+PSRR, 
“ +125°C, -55°C 77 


V+ = +5V, V- = OV, - > 
Vs = +15V, Ve= OV | 28 | +125°C, -55°C 77 


400 


NX 
ce) 


N 


AVsup = +1 OV, 
V+ = +10V, V- = -15V, 
V+ = +20V, V- = -15V 


Power Supply 
Rejection Ratio 


7 


AVsup = +1 OV, 
V+ = +15V, V- = -10V, 
V+ = +15V, V- = -20V 


NX N 
wo ro) 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Rgource = 502, Ri gap = 50kKQ, Croan = SOPF, Voyt = OV, Ay = 1V/V, Unless Otherwise Specified. Subscript 1 Refers to Supply 
Voltages (V+) = +15V; Subscript 2 Refers to V+ = 5.0V, V- = 0.0V. 
GROUP A 


LIMIT s 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 

Slew Rate +SR, Vout = -3V to +3V, +25°C V/s 
VIN S.R.s 10V/ps 

Vout = +3V to -3V, +25°C V/us 
VIN S.R.< 10V/ps 

+SR, Vout = OV to +3V, 4 +25°C V/s 
Vin S.R. < 10V/us 

Vout = +3V to OV, 4 +25°C V/s 
Vin S.R. s 10V/us 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Rsource = 502, Rioap = 50kQ, Cyoap = SOpF, Ay = 1V/V, Unless Otherwise Specified. 
Subscript 1 Refers to Supply Voltages (V+) = +15V; Subscript 2 Refers to V+ = 5.0V, V- = 0.0V. 


| LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE ce UNITS 


FPBW, Vpgeak = 1.1V, +25°C kHz 
Vrer = 2.5V 
Minimum Closed Loop CLSG R, = 50kQ, C, = 50pF -55°C to +125°C 
Stable Gain 
Quiescent Power Lee 


Consumption 


Co Vout = 1.4V, i, -55°C to +125°C 
lout = OmA 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpe ax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[nemeowrronnewsoemin 
[oamcecoewme ft 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-5142/883 


Die Characteristics 


DIE DIMENSIONS: 
104 x 55x 19mils + 1 mils 
2650 x 1400 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SIO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
0.6 x 10°A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 72 
PROCESS: Bipolar/JFET Dielectric Isolation 


Metallization Mask Layout 
HA-5142/883 


\V- +IN1 
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FiARRIS 


SEMICONDUCTOR 


HA-5147/883 


Ultra Low Noise, Precision, High Slew Rate 


July 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


High Slew Rate 

Wide Gain Bandwidth (Ay 2 10) 
Low Noise (at 1kHz) 

Low Offset Voltage 


28V/1s (Min) 
100MHz (Min) 
4.5nV/VHz (Max) 
100,,V (Max) 
Low Offset Drift With Temperature. ... 1.8V/°C (Max) 
High CMRR 100dB (Min) 
High Voltage Gain 700kV/V (Min) 


Applications 

¢ High Speed Signal Conditioners 
Wide Bandwidth Instrumentation Amplifiers 
Low Level Transducer Amplifiers 
Fast, Low Level Voltage Comparators 
Highest Quality Audio Preamplifiers 
Pulse/RF Amplifiers 


Pinouts 


HA-5147/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 


HA-5147/883 
(CLCC) 
TOP VIEW 


3-154 


Wideband Operational Amplifier 


Description 


The HA-5147/883 monolithic operational amplifier features 
an unparalleled combination of precision DC and wideband 
high speed characteristics. Utilizing the Harris DI technology 
and advanced processing techniques, this unique design 
unites low noise precision instrumentation performance with 
high speed wideband capability. 


This amplifier’s impressive list of features include low Vog, 
wide gain-bandwidth, high open loop gain, and high CMRR. 
Additionally, this flexible device operates over a wide supply 
range while consuming only 120mW of power. 


Using the HA-5147/883 allows designers to minimize errors 
while maximizing speed and bandwidth in applications 
requiring gains greater than ten. 


This device is ideally suited for low level transducer signal 
amplifier circuits. Other applications which can utilize the 
HA-5147/883's qualities include instrumentation amplifiers, 
pulse or RF amplifiers, audio preamplifiers, and signal condi- 
tioning circuits. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 


HA2-5147/883 |  -55°C to +125°C 
HA4-5147/883 -55°C to +125°C 20 Lead Ceramic LCC 
HA7-5147/883 -55°C to +125°C 8 Lead CerDIP 


HA-5147/883 
(METAL CAN) 
TOP VIEW 


V- (CASE) 


Spec Number 
File Number 


511009-883 
3715 


Specifications HA-5147/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals ..............0e ees 44V 
Differential Input Voltage (Note 2)................. eee eens 0.7V 
Voltage at Either Input Terminal..................005- V+ to V- 
RRM toceciadeoushed eee ed veuteetasbetseess 25mA 
Differential Output Current.......... Full Short Circuit Protection 
Junction Temperature (Ty) ....... 0... cece eee eee eee +175°C 
Storage Temperature Range ................. -65°C to +150°C 
BOO GING: 6500444544556 59590416005050040 700608 <2000V 
Lead Temperature (Soldering 10s).................00- +300°C 


Thermal Information 


Thermal Resistance Bsa Bic 
CarDIP Package ci ccnsecvecascveces 115°C\W 28°C /W 
Ceramic LCC Package .............. 65°C/W s15°C/W 


Metal Can Package................- 155°C/(W67°C/W 
Package Power Dissipation Limit at +75°C for T, < +175°C 


CGl FPACIIEG «ce caseccaceent ee seeensennenness 870mMW 

Corainé LOC Package o 2s ccccwccwacacneseanrussana 1.54W 

Motal Can PAGKBUG 63 isc esos ceeds ows anaes seen en 645mW 
Package Power Dissipation Derating Factor Above +75°C 

COMP PaCKAOG ose ccccenceecsbassseinssas exes 8.7mMW/C 

Comins LOG Pahage ic ox cin dawn wens cena anes 15.4mWPC 

Not Cant PRORAGR ssn scackoinnetecnaanavennt 6.5mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voltage. ......... eee eee eee eee +15V 


ViNCM s 1/2 (V+ - V-) 
R, > 6002 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = t15V, Rgource = 502, Rioap = 100kQ, Voyrz = OV, Unless Otherwise Specified. 


Input Offset Voltage Vom = OV 


Input Bias Current Vom = OV, 
Rg = 10k, 502 


a B| + |p| 


Input Offset Current 


ide +4.7V, 
= -25.3V 


-CMR vt = +25.3V, 
V- = -4.7V 


Common Mode 
Range 


Large Signal Voltage 
Gain 


Vout = = OV and +1 OV, 
R, = 2kQ 


R, ~ 2ka 


Common Mode 
Rejection Ratio 


AVom = |AVom=-10V 


Output Voltage 
Swing 


A= e000 
R= 6000 


GROUP A 
PARAMETERS | SYMBOL | CONDITIONS | SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


ae t00 | to 
Sa 


+ 
a 


+CMRR ee A 

Ce ee 

OMAR | AVow=-ttV | tT er | too] | 
Vew=-tov | 28 


Se OO 
re Ee 
4 


is 
ae eco [os | 
+ = 
a —-—] 


LIMITS 


+125°C, -55°C nA 


a 
a6, -550 | 103 
ee 


+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


v8.50 | 100 | | 3 
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Specifications HA-5147/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = t15V, Rgource = 502, Rioap = 100kKQ, Voyt = OV, Unless Otherwise Specified. 


GROUP A seins 
PARAMETERS | SYMBOL SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Tor [vor «| ered es | 
ne oe 

38 

ce 

Wot 


Quiescent Power 
Supply Current 


Power Supply 
Rejection Ratio 


AVgyp = +13.5V | 2,3 | -#125°C, -55°C 


1. Offset adjustment range is [Vio (Measured +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


2. For differential input voltages greater than 0.7V, the input current must be limited to 25mA to protect the back-to-back input diodes. 


Offset Voltage 
Adjustment 


NOTES: 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppyy = t15V, Rsource = 502, Rroap = 2KQ, Croap = SOPF, Ayo, = +10V/V, Unless Otherwise Specified. 


GROUP A = 
PARAMETERS SYMBOL SUBGROUPS | TEMPERATURE 


ce 
[a8 [vour=aviny [7 | aro | | | vs 


ta Vout = 0 to +200mV 7 +25°C 50 
10% < Tp s 90% 

te Vout = 0 to -200mV 7 +25°C 
10% < Tp $ 90% 


Rise and Fall Time 
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Specifications HA-5147/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsuppyy = £15V, Rioap = 2kQ, Cioap = SOpF, Ay = +10V/V, Unless Otherwise Specified. 


LIMITS 

PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MAX | UNITS 
Average Offset Voltage Viol C Vom = OV -55°C to +125°C pVPC 
Drift 
Differential Input Vom = OV +25°C MQ 
Resistance 
Low Frequency 0.1Hz to 10Hz +25°C UVp.p 
Peak-to-Peak Noise 


i a es a ec 
CEN A 

Receraeeme| are 
ee 


Minimum Closed Loop CLSG Ry = 2kQ, C, = 50pF -55°C to +125°C 
Stable Gain 


Si a CE a a 
re ee 


Quiescent Power Vout = OV, lout = a -55°C to +125°C 
Consumption 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2xVpeax). 
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on output.) 


Input Noise Current 
Density 


OPERATIONAL 
AMPLIFIERS 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[rem terePamnewe Pweg 
[emcawoewee 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-5147/883 


Die Characteristics 


DIE DIMENSIONS: 
104.3 x 65 x 19 mils + 1 mils 
2650 x 1650 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SiI3N4) over Silox (Si02, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
3.6 x 10°A/cm? at 15mA 
This device meets Glassivation Integrity Test Requirement 


per MIL-STD-883 Method 2021 and MIL-I-38535 Paragraph 30.5.5.4. 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 63 
PROCESS: Bipolar Dielectric Isolation 
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Spec Number 


911009-883 


HARRIS 


SEMICONDUCTOR 


HA-5177/883 


Ultra Low Offset Voltage Operational Amplifier 


aD 


July 1994 


Features 


e Low Offset Voltage....................- sp width (2MHz) and high speed (0.5V/us min) and is an 
LV (Typ) improved version of the HA-5135/883. 
* Low Offset Voltage Drift ............ ree lees: The HA-5177/883 uses advanced matching techniques and 
one (Typ) laser trimming to produce low offset voltage (10yV typ, GOV 
e High Voltage Gain .............020eees 126dB (Min) max) and low offset voltage drift (0.1pV/°C typ, 0.6uV/°C 
150dB (Typ) max). This design also features pete noise (9nV/VHz 
typ), Low current noise (0.32pA/VHz typ), nanoamp input 
* TIGN EMA std ceencnntwetek con cetnden 110dB (Min) currents, and 126dB minimum gain. 
140dB (Typ) 
; . These outstanding features along with high CMRR (140dB 
e High POM «6630660460067 5e00NGR seeees 110dB (Min) typ, 110dB min) and high PSRR (135dB typ, 110dB min) z w 
135dB (TYP) make this unity gain stable amplifier ideal for high resolution z = 
e LowNoise........cccccccccccccces 1inV/VHz (Max) data acquisition systems, precision integrators, and low level i 
9nV/VHz (Typ) transducer amplifiers. = a! 
e Low Power Consumption ............. 51mW (Max) a = 
* Wide Gain Bandwidth Product.......... 2MHz (Min) OFdering Information 
e Unity Gain Stable PART TEMPERATURE 
NUMBER RANGE PACKAGE 
Applications 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


High Gain Instrumentation Amplifiers 
Precision Control Systems 

Precision Integrators 

High Resolution Data Converters 
Precision Threshold Detectors 

Low Level Transducer Amplifiers 


Description 


The HA-5177/883 is a monolithic, all bipolar, precision oper- 
ational amplifier, utilizing Harris Dielectric Isolation and 
advance processing techniques. This design features a com- 
bination of precision input characteristics, wide gain band- 


HA2-5177/883 |  -55°C to +125°C 
HA7-5177/883 -55°C to +125°C 8 Lead CerDIP 
HA4-5177/883 -55°C to +125°C 20 Lead Ceramic LCC 


Pinouts 
HA-5177/883 HA-5177/883 HA-5177/883 
(CERDIP) (METAL CAN) 
TOP VIEW TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Specifications HA-5177/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- Terminals ...............0000- 44V 
Differential Input Voltage (Note 1)... 2.0... .. cee eee eee 7V 
Voltage at Either Input Terminal...................05. V+ to V- 
Wipe COGN, cin.ct sana vadeasous s 20s 5 206 & aredede owe 25mA 
OUMU CURGNE <casieasceue sevens Full Short Circuit Protection 
Junction Temperature (Tj) ........ cee cece eee eee eee +175°C 
Storage Temperature Range ................. -65°C to +150°C 
ESO AAUNG: .ccccctacsenaqeriarsasevenrsb eres kaws <2000V 
Lead Temperature (Soldering 10s)................-08. +300°C 


Thermal Information 


Therma! Resistance Oya Qjc 
Carr Paces ..ccvsaxtcanseasads 115°C/\W 28°C /W 
Ceramic LCC Package .............. 65°C/W s15°C/W 


Metal Can Package................. 155°C/(W ss 67°C/W 
Package Power Dissipation Limit at +75°C for T, < +175°C 


COW PRAOD 62202086 odd ohae de voaee eed ccaweca 870mW 

Carats LOG FHS 40 ck cacee swears ones e cane own 1.54W 

MGlAt CAN PECKSGG «sce knee cca en cede neon een ena 645mW 
Package Power Dissipation Derating Factor Above +75°C 

COOP PAGIAGS occ canvwevnieac ew sneer esa dnews 8.7mMW/PC 

Ceramic LCC Package 2.2.2.5 nceeescescceeenns 15.4mWPC 

Metal Can Package... cccccccascs vee esncvaae ves 6.5mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voliage......2 os ccceden cecsseuessdan vous +15V 


VINCM < 1/2 (V+ = V-) 
R, > 6002 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = +15V, Rsource = 502, Rroap = 100kQ, Voyt = OV, Unless Otherwise Specified. 


Input Offset Voltage Vom = OV 


Input Bias Current Vom = OV, 
Rg = 10kQ, 50Q 


+1,| +|-I 
, Bl t| Bl 


Input Offset Current 


Common Mode 
Range 


V+ = +27V, V- = -3V 
+Ayo. Vout = OV and +10V, 
Ry = 2kQ 
-AvoL Vout = OV and -10V, 
Ry = 2kQ 


Large Signal Voltage 
Gain 


V+ = +25V, V- = - 5V, 


-CMRR 
+Vouti Ry = 2kQ 


A= 6000 


Output Voltage 
Swing 


GROUP A 
PARAMETERS CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


a 
[23 | wtasto,-s50 | -100_| 100 | av 


2,0 


| 6B | +125°C, -55°C 120 


5.6 +125°C, -55°C 120 
Rejection Ratio V+= +5V, V-=- 25V, 2. 3 +125°C, -55°C 110 


ee 


LIMITS 


nA 


+125°C, -55°C 


= 
> 


—_ 


Nh 


+125°C, -55°C 


ere 

Lye) 

fo) 
NO 


6 
ee 
— 
ame 
0 
a 


+125°C, -55°C 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = t15V, Rsource = 502, Rioap = 100kKQ, Voy = OV, Unless Otherwise Specified. 


atid LIMITS 
PARAMETERS | SYMBOL CONDITIONS | SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Output Curren a PS OB 
15 mA 


+125°C, -55°C 


“lout Vout = +10V 


5, 6 +125°C, -55°C 
Quiescent Power +25°C 
Supply Current 2,3 +125°C, -55°C 


Power Supply +PSRR_ | AVsyp = 15V, 
Rejection Ratio V+ = +5V, V- =- 15V, 
V+= +20V, V-=- 15V 
-PSRR_~ | AVgyp = 15V, 
V+ = +15V, V- = - 5V, 
V+ = +15V, V- = - 20V 
Offset Voltage +VicAdj | Note 2 
Adjustment +125°C, -55°C 
+125°C, -55°C 
NOTES: 


1. The input stage has series 500Q resistors along with back to back diodes. This provides large differential input voltage protection for a 
slight increase in noise voltage. 


2. This test is for functionality only to assure adjustment through OV. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = +15V, Rsource = 502, Rioap = 2kQ, Croap = SOPF, Ayo, = +1V/V, Unless Otherwise Specified. 


GROUP A coll 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 

Slew Rate Vout = -3V to +3V, +25°C 

Vin S.R. $ 25V/us 

Vout = +3V to -3V, +25°C 

Vin S.R. $ 25V/us 
Rise and Fall Time Vout = 0 to +200mV +25°C 

10% < Tp < 90% 

tp Vout = 0 to -200mV 7 +25°C 420 

10% < Tr < 90% 

Overshoot Vout = 0 to +200mV See awe 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vsyppyy = +15V, Reoap = 2kQ, Croap = SOpF, Ay = +1V/V, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 
Average Offset Voltage VioTC | Voy = OV -55°C to +125°C uVvPC 
Drift 
Drift 


Average Bias Current Drift Versus Temperature -55°C to +125°C 
Differential Input Vom = OV 1 +25°C MQ 
Resistance 

[| 0.1Hz to 10Hz 
Low Frequency 0.1Hz to 10Hz 
Peak-to-Peak Noise Current 


Input Noise Voltage Rg = 20Q, fo = 10HZ a eee 


ace 

ae 

a 

et 

a 
"sais eee 
lhe ew! 
Faw a 
a 

a 

nel 


Density Rg = 202, fo = 100Hz nVNHz 
Rg = 209, fo = 1kHz nViVHz 
Input Noise Current 
[Rs=2MO.fo= tr | 1 | +25" 
1HZ < fo < 100kHz 


Minimum Closed Loop CLSG Ry = 2kQ, C, = 50pF -55°C to +125°C 
Stable Gain 


Rout | Open Loop 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpeax). 
3. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 


45 
18 
13 
4 

0 


ri 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


TmeeaPoarewe weeny 
[eomtacoemme | 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-5177/883 


Die Characteristics 


DIE DIMENSIONS: 
72 x 103 x 19 mils + 1 mils 
1840 x 2620 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SiI3N4) over Silox (SIO2, 5% Phos.) 
Silox Thickness: 12kA + 2k | 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
6.0 x 104*A/cm2 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 71 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-5177/883 


BAL1 V+ 


BAL2 


3-163 


OUT 


Be. 


NC 
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Porn HA-5221/883 


Low Noise, Wideband, 
July 1994 Precision Operational Amplifier 


Features Description 


e This Circuit is Processed in Accordance to MIL-STD- The HA-5221/883 is a high performance, dielectrically isolated, 
883 and is Fully Conformant Under the Provisions of monolithic op amp, featuring precision DC characteristics while 


Paragraph 1.2.1. providing excellent AC characteristics. Designed for audio, 
¢ Gain Bandwidth Product............. 100MHz (Min) video, and other demanding applications, noise (3.6énV/VHz at 
1kHz typ), total harmonic distortion (<0.005% typ), and DC 
¢ Unity Gain Bandwidth ................ SOMHz (Min) errors are kept to a minimum. 
40MHz (Typ) 
isi is sh | ff 
¢ High Slew Rate...........-eeeeeeeees sais min oe Reemion perormance Ik shown By lew Giiset wollage 


(0.3mV typ), low bias currents (40nA typ), low offset currents 

atuse LT) (15nA typ), and high open loop gain (128dB typ). The combi- 

Low Offset Voltage.........ccessceee 0.75mV (Max) nation of these excellent DC characteristics with fast settling 
0.30mV (Typ) time (0.4us typ) make the HA-5221/883 ideally suited for 


High Open Loop Gain ..............e.- 106dB (Min) Precision signal conditioning. 


128dB (Typ) the unique design of the HA-5221/883 gives this device out- 

Low Voltage Noise (at 1kKHz)........ 5.8nV/VHz (Max) standing AC characteristics, including high unity gain band- 
3.6nV/VHz (Typ) width (40MHz typ) and high slew rate (37V/us typ), not 

‘ normally associated with precision op amps. Other key spec- 
LOW CURRIE NOLS (AE TARR s xsi 2-0paritiz (Max) ifications include high CMRR (95dB typ) and high PSRR 
(100dB typ). The combination of these specifications will 


¢ High Output Current ...............-- +30mA (Min) allow the HA-5221/883 to be used in RF signal conditioning 
+56MA (TYP) as well as video amplifiers. 
© Low Supply CUrehe asad censnwesaswass 10mA (Max) 
8mA (Typ) 


Ordering Information 


p_ntncen | “Rance™® | racesoe 
NUMBER RANGE PACKAGE 


Applications 


e Precision Test Systems 


¢ Active Filtering 

¢ Small Signal Video 

e Accurate Signal Processing 
¢ RF Signal Conditioning 


Pinouts 
HA-5221/883 HA-5221/883 HA-5221/883 
(CERDIP) (CLCC) (METAL CAN) 
TOP VIEW TOP VIEW TOP VIEW 
-BAL [1 | '8| +BAL 
N [2] V+ 
= Ne 
+n [3 16 | OUT V+ 
v- La A. NC 
OUT 
NC 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 1 061 -883 
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Specifications HA-5221/883 


Absolute Maximum Ratings 


Thermal Information 


Voltage Between V+ and V- Terminals.................04- 36V Thermal Resistance Bja Bjc 
Diftotential Input VONGGG. ou csccccsnvcavsscasescnceees eas 5V CoerDIP Package .cisscscccsssssacas 110°C/W Ss .27°C/W 
Voltage at Either Input Terminal .................2000- V+ to V- Ceramic LCC Package .............. 64°C/W 13°C /W 
Peak Output Current (Pulsed at ims, 10% Duty Cycle)..... 100mA Metal Can Package................. 148°C/(W 67°C /W 
Continuous Output Current.............. Short Circuit Protected Package Power Dissipation Limit at +75°C 
JUPUON TSHIDCTAINGs 06.4 ohne cckewennes 4 ieee ren enee +175°C COIOIP PRRRSOS «shoe coeadeeedstdeteneseaeae can bs 0.91W 
Storage Temperature Range ................. -65°C to +150°C Carainié LOC Package ...ccicnccteccreenacdusevnen 1.56W 
Boe MeN ct cceecdnwsucunaceondeiwssenesadet sans <2000V Métal CAN PACKAGS ccc cs su ecnvevonsvsntedswswan we 0.68W 
Lead Temperature (Soldering 10s).................05. +300°C Package Power Dissipation Derating Factor Above +75°C 
COIDIP PAGO casck veucecanssiweesse ab anwwes 9.1mW/C 
Ceramic LCC Package ...........ccc cece ceceee 15.6mWPC 
MGtai Can PARAGS ccc vicac cons vee esaw es eeanawa 6.8mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C ~=—- Vino S 1/2 (V+ - V-) 
Operating Supply Voltage....................2000. +10V to+15V RR, 21kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = +15V, Rigap = 1kQ, Voy = OV, Unless Otherwise Specified. 


GROUP A pred 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


| 23 | stastc,-soo | 15 | 8 [mv 
input Bias Current a ee 


: eden Kt Be 
ed 
a 
eS 
ee 
ee 
[a6 | wee seo [oo | | 


OPERATIONAL 
AMPLIFIERS 


Input Offset Current 


< 


+CMR 


V+=+3V, V- =-27V 


Common Mode Range 


< 


< 


-CMR 


< 


Large Signal Voltage 
Gain 


+Ayo. Vout = OV and +10V 


Vout = OV and -10V 


Rejection Ratio V+ = +5V, V- = -25V, — 


V+ = +25V, V- = -5V, 


ee | ee) 
ee Ke A 
| 56 +125°C, -55°C 
fe 


Spec Number 511061-883 


Vout = +10V 
Ry = 1kQ 


< 


Output Voltage Swing +Vout 


-\< 


< 


a 
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Specifications HA-5221/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Vsyppyy = t15V, Ryoap = 1kQ, Voyr = OV, Unless Otherwise Specified. 
LIMITS 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Output Current tlout | Vout = +10V, Ry = 1kQ a ee oe eee 
“ | 56 | +t25%c,-ssec | 30 || mA 

hall Ee ee ee 

ial fe 

wa viwpivesss [2s [v@oae [| o 

V+ = +15V, V- = -20V, 
a re ce 
NOTE: 


1. Offset adjustment range is [Vio (Measured +1mV] minimum referred to output. This test is for functionality only to assure adjustment 
through OV. 


ib 


Quiescent Power Supply 
Current 


Offset Voltage 
Adjustment 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See AC specifications in Table 3. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = t15V, Rioap = 1kQ, Croap = 5OpF, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL are ae NOTES TEMPERATURE wf MAK UNITS 


Input Noise Current Rg = 500kQ, fo = 10Hz a a ee ee ee 


2.0 


[as=somng= wee] 1.8 | _asto | - | 20 [pa 
Gain Bandwidth Product GBWP | Voyt=200MVp.p, 1 | 25°C | 100 | | MHz 
af |e 
ai 


Unity Gain Bandwidth UGBW | Voy = 200mV 
-55°C to +125°C | MHz | 
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Specifications HA-5221/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Characterized at: Voyppyy = 15V, Rioap = 1kQ, CLoap = SOpF, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL | _ CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 
Slew Rate #SR_— | Voy = #2.5V -55°C to +125°C Vius 
CL = 50pF 


Full Power Bandwidth FPBW | Vpgax = 10V | 1,2 | 55°C to +125°C | 398 | 


Minimum Closed Loop CLSG R, = 1kQ, C, = 50pF -55°C to +125°C VV 
Stable Gain 


[rseandFaitime | we |vor=sioow | ne | weo_ | - | | ~ 


[secs | | wo | 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpe ax). 
. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.). 

. Measured between 10% and 90% points. 

. Input Noise Voltage Density and Input Noise Current Density limits are based on characterization data. 


af W NM 


AMPLIFIERS 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


Ee 
[emeaoenmme 


NOTE: 
1. PDA applies to Subgroup 1 only. 


OPERATIONAL 
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HA-5221/883 


Die Characteristics 


DIE DIMENSIONS: 
72 x 94x 19 mils + 1 mils 
1840 x 2400 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SiI3N4) over Silox (SIO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
4.2 x 10*A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 62 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Laycut 
HA-5221/883 


V- +IN -N 


OUT 


3-168 


-BAL 


+BAL 
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aD 


FARRIS 


SEMICONDUCTOR 


July 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Gain Bandwidth Product............. 100MHz (Min) 
Unity Gain Bandwidth................ 30MHz (Min) 
40MHz (Typ) 

High Slow Rate. svecusccevevcsewsewns 25V/us (Min) 
37V/us (Typ) 

LOw Offset VONAGE. «cc cccccncs es nwne 0.75mV (Max) 
0.30mvV (Typ) 

High Open Loop Gain .............00-- 106dB (Min) 
128dB (Typ) 

Channel Separation (at 10kHz).......... 110dB (Typ) 
Low Voltage Noise (at 1kHz)........ 5.9nV/VHz (Max) 
3.3nV/VHz (Typ) 

Low Current Noise (at 1kKHz)........ 2.7pA/VHz (Max) 
1.3pA/VHz (Typ) 

High Output Current ................. +30mA (Min) 
+56mA (Typ) 

Low Supply Current (per Op Amp.) ...... 10mA (Max) 
8mA (Typ) 


Applications 


Precision Test Systems 
Active Filtering 

Small Signal Video 
Accurate Signal Processing 
RF Signal Conditioning 


Pinouts 


HA-5222/883 
(CERDIP) 
TOP VIEW 


HA-5222/883 


Dual, Low Noise, Wideband, 
Precision Operational Amplifier 


Description 


The HA-5222/883 is a dual, high performance, dielectrically 
isolated, monolithic op amp, featuring precision DC charac- 
teristics while providing excellent AC characteristics. 
Designed for audio, video, and other demanding applica- 
tions, noise (3.3nV/VHz at 1kHz typ), total harmonic distor- 
tion (<0.005% typ), and DC errors are kept to a minimum. 


The precision performance is shown by low offset voltage 
(0.3mV typ), low bias currents (40nA typ), low offset cur- 
rents (15nA typ), and high open loop gain (128dB typ). The 
combination of these excellent DC characteristics with fast 
settling time (0.4us typ) make the HA-5222/883 ideally 
Suited for precision signal conditioning. 


The unique design of the HA-5222/883 gives this device out- 
standing AC characteristics, including high unity gain band- 
width (40MHz typ) and high slew rate (37V/us typ), not 
normally associated with precision op amps. Other key spec- 
ifications include high CMRR (95dB typ) and high PSRR 
(100dB typ). The combination of these specifications will 
allow the HA-5222/883 to be used in RF signal conditioning 
as well as video amplifiers. 


Ordering Information 
(te [a Te 
NUMBER RANGE PACKAGE 


HA-5222/883 
(CLCC) 
TOP VIEW 


NC 4} 
4n1 (5! 
ne [6! 
+IN1 [7! 

8} 


NC 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Specifications HA-5222/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- TerminalS..............0-006- 36V 
Differential Input VONAGG. 6 cscs accanccaneewes ccaveweun ces 5V 
Voltage at Either Input Terminal..................00- V+ to V- 
Peak Output Current (Pulsed at 1ms, 10% Duty Cycle)..... 100mA 
Continuous Output Current.............. Short Circuit Protected 
Junction Temperature... 0.0.2... ccc eee eee eee +175°C 
Storage Temperature Range ................. -65°C to +150°C 
ES AAGAGs seve ees eee eves tases res sane T Se RW ReR oe <2000V 
Lead Temperature (Soldering 10s).................005 +300°C 


Thermal Information 


Thermal Resistance Biya Bjc 
CarlP PACkAGS on wxewscenswewaw wan 96°C/W 16°C /W 
Ceramic LCC Package .............. 55°C/(W SPC /W 

Package Power Dissipation Limit at +75°C 
CarDlP PACKAGG 66ico00scssibaassvawaecess ean aave 1.04W 
Corairiic LOC Package o4cccssacsarscaesteesvassens 1.82W 

Package Power Dissipation Derating Factor Above +75°C 
Carl? PANGS osc 2cenes sa c8eneavenns eanuews 10.4mW/C 
Caramic LOG Package cscs esactcanwsesesscnses 18.2mW/°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range................ -55°C to +125°C = Vincy S$ 1/2 (V+ - V-) 
Operating Supply Voltage.............. 0... cee ee eee +§V tot+15V Ri. 2 1kQ 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: VsuppLy = +15V, Rioap = 1kQ, Vout = OV, Unless Otherwise Specified. 


Input Offset Voltage Vous = OV 


Te) 
Input Bias Current +l Vem = OV, 

+Rg = 100.1kQ, 
-Rg = 100Q 


Vom = OV, +Rg = 100Q, 


-Rg = 100.1kQ 


Input Offset Current 


Common Mode Range 


Large Signal Voltage 
Gain 


Common Mode 
Rejection Ratio 


AVom = +1 OV, 


V+ = +5V, V- = -25V, 
Vout = -10V 


-CMRR_ | AVoy = -10V, 
V+ = +25V, V- = -5V, 


Vout = +10V 


Output Voltage Swing 


GROUP A SMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | 


Oc 
eC 


V+=+39V, V- =-27V 
V+ =+27V, V- =-3V 


ine) 
io) 


+25°C 
+125°C, -55°C 


+25°C 
+125°C, -55°C 

+25°C 
+125°C, -55°C 


> 


2,3 


+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 


2,3 


4 


ela 


+25°C 
+125°C, -55°C 


© 
foe) 


+25°C 
+125°C, -55°C 

+25°C 
+125°C, -55°C 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Vsyppyy = t15V, Rigap = 1kQ, Voyz = OV, Unless Otherwise Specified 


anaes 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Quiescent Power Supply 
Current 


ic ee 
ase ee [| 

eee" ase 

ne 

Power Supply +PSRR i 

ine | ate eee ee 

hl AVaup = 10V, a ee oe ee 


V+ = +15V, V- = -20V, 
zc 
OW 
i 
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS = = 
Ww = 
Table 2 Intentionally Left Blank. See AC Specifications in Table 3. 5 < 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTIC 


Device Characterized at: Vsyppry = +15V, Rigap = 1kQ, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE pomin | MAX | UNITS 


Density 
age ee 


ecto vtes% | as | - | wma 

Tescwrase |e | - | wae 

PS ee 
C, = 50pF 


Input Noise Current 
Density 


Gain Bandwidth Product 


Unity Gain Bandwidth 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTIC (Continued) 


Device Characterized at: Voyppyy = t15V, Rioap = 1kQ, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | omin | MAX UNITS 


Full Power Bandwidth FPBW Vpeak = 10V | ee -55°C to +125°C | ge | = | kee 
V/V 


Stable Gain 
Rise and Fall Time ta, te Vout = +100mV 
a 


-55°C to +125°C 
| Power Consumption Consumption }Power Consumption | PC Vout = OV, lout = oma} 1,3 55°C to +125°C_ to +125°C 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(21Vpe ax). 
. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.). 

. Measured between 10% and 90% points. 

. Input Noise Voltage Density and Input Noise Current Density limits are based on characterization data. 


SS 


af WwW YM 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


ae 
[ecaTeareuems | amnme 
[ecmcanoenms 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HA-5222/883 


Die Characteristics 


DIE DIMENSIONS: 
78 x 185 x 19 mils + 1 mils 
1980 x 4690 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si83N4) over Silox (SIO2 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
4.2 x 10*A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 128 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-5222/883 
OUT1 


eae a 
LE ed | — 
—— | 


Ea 
=| ; 
i UE 


=F] 
3) 


|t=ne 
: 


‘ill 
e 


+IN2 
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ee HFA1 100/883 


July 1994 850MHz Current Feedback Amplifier 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- The HFA1100/883 is a high speed, wideband, fast settling 
883 and is Fully Conformant Under the Provisions of current feedback amplifier. Built with Harris’ proprietary, 


Paragraph 1.2.1. complementary bipolar UHF-1 process, it is the fastest 
ithi ifi ilabl i manu- 
* Low Distortion (HD3, 30MHz).......... -84dBc (Typ) Heelies amplifier available from any semiconductor manu 
* Wide -3dB Bandwidth ....----+++++0- 850MHz (TYP) ~The HFA1100/883’s wide bandwidth, fast settling character- 
e Very High Slew Rate ............... 2300V/us (Typ) _ istic, and low output impedance, make this amplifier ideal for 
; driving fast A/D converters. 

® Past SORUING(O.1) occas ccwcxicwaremnswe 1ins (Typ) 
Component and composite video systems will also benefit 

e Excellent Gain Flatness (to 50MHz)..... 0.05dB (Typ) 


from this amplifiers performance, as indicated by the excel- 
¢ High Output Current ...............0.- 65mA (Typ) ent gain flatness, and 0.03%/0.05 Deg. Differential Gain/ 
Phase specifications (Ri = 759). 


Fast Overdrive Recovery............... <10ns (Typ) 


Applications 
re Ordering Information 


TEMPERATURE 
PART NUMBER RANGE 


HFA1100MJ/883 -55°C to +125°C 8 Lead CerDIP 


¢ Video Switching and Routing 


e Pulse and Video Amplifiers 
e Wideband Amplifiers 

e RF/IF Signal Processing 
Flash A/D Driver 


e Medical Imaging Systems 


Pinout 
HFA1100/883 
(CERDIP) 
TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 11 04-883 
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Specifications HFA1100/883 


Absolute Maximum Ratings Thermal Information 

Voltage Betwean V+ and V= ..nsccccssnnssctesvouwusauns 12V Thermal Resistance Bya Bic 
Differential Input VOGUE. succes cccesveeestedssseaneeeas 5V CerDIP Package ................. 115°C/W 30°C/W 
Voltage at Either Input Terminal..................000- V+toV- Maximum Package Power Dissipation at +75°C 

Output Current (50% Duty Cycle) ................ cee eee +55mA GOTLEP POGKAGS i420 sucks eees sewreunsesadeewesess 0.87W 
Junction Temperature... 0.0... . 2. cece cece ee ees +175°C Package Power Dissipation Derating Factor above +75°C 

EA Fea non deed sehen vanes koneeomr ads ceuae sen < 2000V COOP PAGKHOS <os5 cs va done Oeeaundunevaaeenn 8.7mMW/PC 
Storage Temperature Range .............. -65°C < Ty <$ +150°C 

Lead Temperature (Soldering 10s)................005. +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Vagapiy (£V 6). » «sce sieves one nn teens cee reewenee ns t5V) RR. 2502 
Operating Temperature Range............. -55°C < Ta S$ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = t5V, Ay = +1, Re = 5109, Rgource = 0Q, Ry = 100Q, Voyz = OV, Unless Otherwise Specified. 


ee LIMITS 
PARAMETERS SYMBOL SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


[2a | vawe-awe [0 [oe [or] | | 8 

Common Mode CMRR | AVoy= +2V 2 = 
Rejection Ratio V+ = 3V, V-=-7V gt 
V+=7V, V- = -3V 7 = 

Power Supply AVsuppLy =#1.25V 5 < 


V+ = 6.25V, V- = -5V 
V+ =3.75V, V- =-5V 


AVsuppLy = +1.25V 
V+ = 5V, V- = -6.25V 


Mode Sensitivity =-7V > r 


Current 


itivi V+= V, Ve = -7V 
Mode Sensitivity . - . ee Pas | +125°C, -55°C 
ee 


Rejection Ratio 


AV suppLy = +1.25V 
V+ = 6.25V, V- = -5V 
V+ =3.75V, V- =-5V 


AVsuppLy = +1.25V 
V+ = 5V, V- = -6.25V 
V+ = 5V, V- = -3.75V 


-IN Current Power 
Supply Sensitivity 


+125°C, -55°C 


Output Voltage Swing 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = +5V, Ay = +1, Re = 5109, Rsource =0Q, Ry, = 100Q, Vout = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL SUBGROUPS | TEMPERATURE 


Output Voltage Swing Vopso Ay =-1 Vin = -3V ee Le Ee 
+2 
+2 


5°C, +125°C 


de 
mae eS 
ea peeeetet 
a La 
Hour re ee ee 
Ma See 
ae Elo 
Ls ee 
bso Lanse Ze 

ee 


Output Current 


-5 


+125°C, -55°C 


Quiescent Power 
Supply Current 


NOTES: 
1. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMS)pp . 
2. Guaranteed from Voyrz Test with Ry = 50Q, by: loyt = Voy7/50Q. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See AC Specifications in Table 3 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = +5V, Ay = +2, Re = 360Q, R, = 100, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 
-3dB Bandwidth BW(-1) | Ay =-1, Re = 4302 +25°C MHz 
Vout = 200MVp.p 
BW(+1) | Ay =+1, Re = 5100 +25°C 550 MHz 
Vout = 200MVp.p 


BW(+2) Ay = +2, +25°C 350 MHz 

Vout = = 200MVp. P 

Gain Flatness GF30 Ay = +2, Re = 510Q, fs 30MHz +25°C 
Vout = 200MVp. p 

GF50_—‘| Ay = +2, Re = 510, fs 5OMHz +25°C 
Vout = 200MVp.p 

GF100 Ay = +2, Re = 510Q, f s 100MHz +25°C 
Vout = 200MVp.p 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vsyppyy = t5V, Ay = +2, Re = 360Q, R, = 100, Unless Otherwise Specified. 


LIMIT a 
PARAMETERS SYMBOL NOTES | TEMPERATURE 


[sn [Aare s10RVour=Svre| v2 | vase | oo | | vas 
I a oe 
[e800 | 


Overshoo a a 
es |esvor=8vee ne [ee 


Settling Time TS(0.1) | Ay=+2, Re = 510Q +25°C 
Vout = 2V to OV, to 0.1% 
TS(0.05) | Ay=+2, Re = 51002 +25°C 
Vout = 2V to OV, to 0.05% 


sz 

ot 
HD2(100) | Ay = +2, f= 100MHz, +25°C 

a 

an ie 


Rise and Fall Time 


2nd Harmonic 
Distortion 


OPERATIONAL 
AMPLIFIERS 


HD3(30) | Ay = +2, f= S0MHZ,Vout = 2Vp.p re 


HD3(50) | Ay = +2, f= 50MHz, Voy =2Vp.p : 4a] +25°C 


HD3(100) | Ay = +2, f = 100MHz, +25°C 
Vout = 2Vp.p 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot-to-lot and within lot variation. 

2. Measured between 10% and 90% points. 

3. For 200ps input transition times. Overshoot decreases as input transition times increase, especially for Ay = +1. Please refer to 
Performance Curves. 


3rd Harmonic 
Distortion 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


TmemewraPearems Owen 
rucecalrtreorwe |S 
[oawaTeateerewow | 
Ee 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HFA1100/883 


Die Characteristics 


DIE DIMENSIONS: 
63 x 44x 19 mils t 1 mils 
1600um x 1130um x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1:8kA+0.4kA Thickness: Metal 2: 16kA + 0.8kA 

GLASSIVATION: 

Type: Nitride 


Thickness: 4kA + 0.5kA 


WORST CASE CURRENT DENSITY: 
2.0 x 10° A/cm? at 47.5mA 


TRANSISTOR COUNT: 52 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 
HFA1100/883 


-IN 


BAL 


Vv 
BAL H 


L S0070Al1 


OUT 
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HFA1110/883 


750MHz, Low Distortion 
Unity Gain, Closed Loop Buffer 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Fixed Gain of +1 


Description 


The HFA1110/883 is a unity gain, closed loop buffer which 
achieves a high degree of gain accuracy, wide bandwidth, 
and low distortion. Manufactured on Harris’ proprietary com- 
plementary bipolar UHF-1 process, the HFA1110/883 also 


offers very fast slew rates, and high output current. 


* Wide -GdB Bandwidth .... 10001 s2++0- TSOMH2 (Typ) Component and composite video systems will also benefit 


e Very Fast Slew Rate................ 1250V/us (Typ) from this buffer’s performance, as indicated by the excellent 
. . ; gain flatness, and 0.04%/0.025 Degree Differential Gain/ 
¢ Low Differential Gain and Phase ... 0.04%/0.025 Deg. prac, specifications (R, = 75). 
* Low Distortion (HD3, 30MHz) .......... -80dBc (TYP) For buffer applications desiring a standard op amp pinout, or 
¢ Excellent Gain Flatness (to 100MHz)... +0.03dB (Typ) selectable gain (-1, +1, +2), please refer to the HFA1112/883 
and HFA1113/883 (featuring programmable output clamps) 
¢ Excellent Gain Accuracy.............. 0.99V/V (Typ) datasheets. 
— 
* High Output Current ....ccsccsscnssses 60mA (Typ) = 3 
oo, Ordering Information Ow 
Applications ES 
TEMPERATURE 
o.. 
e Pulse and Video Amplifiers oO * 


HFA1110MJ/883 -55°C to +125°C | 8 Lead CerDIP 


e Wideband Amplifiers 
¢ RF/IF Signal Processing 
¢ Flash A/D Driver 


¢ Medical Imaging Systems 


Pinout 


HFA1110/883 | 
(CERDIP) 
TOP VIEW 


| 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Specifications HFA1110/883 


Absolute Maximum Ratings 


Thermal Information 


Voltage Between V+ and V-.. 0... cece eee eee eee 12V Thermal Resistance Ba Bic 
Voltage at Input Terminal ... csc scascccsvecsveseenes V+ to V- Com PAGkAGe occcavs cncensena tes 115°C/(W = 330°C/W 
Output Current (50% Duty Cycle) ........... cece ee eee eee +55mA Maximum Package Power Dissipation at +75°C 

JUNCHON TAMPONS cosas vctecsescceesaversewns eas +175°C CoP? PAGS si ca ccs cnnacseececognennev seeaces 0.87W 
Pe? HA cw) cadedeuwe danentens hint euereannesad <2000V Package Power Dissipation Derating Factor above +75°C 

Storage Temperature Range .............. -65°C < Ty $ +150°C ComDiP PACKHOG .cccias cco sesensenenn seen eens 8.7mMW/PC 
Lead Temperature (Soldering 10s).............002000e +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Supply Voltage (£Vs). 1.0... cece cece eee eens +t5V) R, 2500 
Operating Temperature Range............. -55°C < Ty S$ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = t5V, Rsource = 02, Ry = 100Q, Voyz = OV, Unless Otherwise Specified. 


| LIMITS 
GROUP A 
SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE ore UNITS 


Output Offset Voltage Vou = 0V ee ee ee 
ee SSS 
AVgyp = +1.25V +25°C 
V+ = 6.25V, V- = -5V 
V+ = 3.75V, V- = -5V oper eto 
ee ee ee 
p28 +125°C, -55°C | 95} |B 
rs ee 
— +125°C, -55°C | 65 | 65 | pA 
a a I 
we ed 
ee ee ee ee 
ee ee ee 
Pt asc | 0980 | 1.020 | ww 
p23 | +125°C, -55°C 
R, = 1002, Vy = +3.3V ee ee eee 
| 23 | wasrcsc [25 | | ov 
F.=1000,Vw=-3av | 1 | vase | | | 
a +125°C, -55°C pos | 28 fv 
F.=500,Vw=+3av | 1,2 | vas%c.eizsc | 25 | - | ov 
ee ee ee ee 
PL=500,Vw=-39v | 12 | ssc +ta5c | | 25 |v 
re ee ee 


PARAMETERS 


Power Supply 
Rejection Ratio 


AVsup = +1 .25V 
V+ = 5V, V- = -6.25V 
V+ = 5V, V- =-3.75V 


Input Current 


Input Current Common AVoy = t2V 
Mode Rejection V+ = 3V, V- =-7V 

V+=7V, V-=-3V 
Input Resistance 


Gain (Vout = 2Vp.p) Vin =-1V to +1V 


Output Voltage Swing 


<|~<;|;<|< 


Output Voltage Swing 


<|}<|<] < 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = $57, Rsource = 00, Ry, = 100Q, Vout = OV, Unless Otherwise Specified. 


| LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


Output Current +25°C, +125°C 
+25°C, +125°C 


Quiescent Power 
Supply Current 
+125°C, -55°C 


NOTES: 
1. Guaranteed from Input Common Mode Rejection Test, by: Riy = 1/CMSisp 
2. Guaranteed from Voyrz Test with R, = 50Q, by: loyz = Voy7/50Q. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


AMPLIFIERS 


Table 2 Intentionally Left Blank. 


OPERATIONAL 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vsyppyy = +5V, Ry = 100Q, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 


Gain Flatness GF30 f < 30MHz +25°C +0.025 
Vout = 200MVp.p 
GF50 f < 50MHz +25°C +0.055 
Vout = 200MVp. p 
GF100 f < 100MHz +25°C 
ac 200MVp.p 


Slew Rate | 48R | Vour=8Vpp 5Vp.p ee ee ee 
eo 
Yen 08ry¢ [a 
8 
8 


Overshoot | 40S Vout = 0.5Vp.p 


+ 
we) 
on 
° 
i 
fo) 
S 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Characterized at: Vsyppyy = +5V, Ry = 1000, Unless Otherwise Specified. 
LIMITS 


PARAMETERS SYMBOL 7a NOTES | TEMPERATURE | MINS | MAX | 


Distortion 


NOTES: 
1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These pa- 
rameters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by character- 
ization based upon data from multiple production runs which reflect lot-to-lot and within lot variation. 


2. Measured between 10% and 90% points. 
3. For 600ps input transition times. Overshoot decreases as input transition times increase, as shown in the Typical Performance Curve. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1) 
Interim Electrical Parameters (Pre Burn-In) L. rtti<CiHstsi‘isST 
Final Electrical Test Parameters 1 (Note 1), 2,3 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HFA1110/883 


Die Characteristics 


DIE DIMENSIONS: 
63 x 44x 19 mils + 1 mils 
1600 x 1130 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiwW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1: i +0.4kA ‘Thickness: Metal 2: i 
GLASSIVATION: 
Type: Nitride 


Thickness: 4kA +0, 5kA 


WORST CASE CURRENT DENSITY: 
2.0 x 10° A/cm? at 47.5mA 


TRANSISTOR COUNT: 52 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 


HFA1110/883 
NC 


™ 50070A 


OPERATIONAL 
AMPLIFIERS 


_ 50070R0% 


OUT 
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Features 


¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


User Programmable For Closed-Loop Gains of +1, -1 
or +2 Without Use of External Resistors 


Low Differential Gain and Phase .... 0.02%/0.04 Deg. 
Low Distortion (HD3, 30MHz) -73dBc (Typ) 
Wide -3dB Bandwidth 850MHz (Typ) 
Very High Slew Rate 2400V/us (Typ) 
Fast Settling (0.1%) 13ns (Typ) 
Excellent Gain Flatness (to 100MHz).... 0.07dB (Typ) 
Excellent Gain Accuracy.............. 0.99V/V (Typ) 
60mA (Typ) 
<10ns (Typ) 


High Output Current 


Fast Overdrive Recovery 


Applications 
¢ Video Switching and Routing 
¢ Pulse and Video Amplifiers 
Wideband Amplifiers 
RF/IF Signal Processing 
Flash A/D Driver 
Medical Imaging Systems 


Pinout 


HFA1112/883 


Ultra High Speed 
Programmable Gain Buffer Amplifier 


Description 


The HFA1112/883 is a closed loop buffer that achieves a 
high degree of gain accuracy, wide bandwidth, and low dis- 
tortion. Manufactured on the Harris proprietary complemen- 
tary bipolar UHF-1 process, the HFA1112/883 also offers 
very fast slew rates, and high output current. 


A unique feature of the pinout allows the user to select a volt- 
age gain of +1, -1, or +2, without the use of any external 
components. The result is a more flexible product, fewer part 
types in inventory, and more efficient use of board space. 


Component and composite video systems will also benefit 
from this buffer’s performance, as indicated by the excellent 
gain flatness, and 0.02%/0.04 Deg. Differential Gain/Phase 
specifications (R, = 150Q). 

Compatibility with existing op amp pinouts provides flexibility 
to upgrade low gain amplifiers, while decreasing component 
count. Unlike most buffers, the standard pinout provides an 
upgrade path should a higher closed loop gain be needed at 
a future date. 


This amplifier is available with programmable output clamps 
as the HFA1113/883. For applications requiring a standard 
buffer pinout, please refer to the HFA1110/883 datasheet. 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


HFA1112MJ/883 -55°C to +125°C 8 Lead Ceramic DIP 


HFA1112/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Specifications HFA1112/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- .. 0... cece cece eee eee 12V 
Differential Input Voltage... 2.2.2... ee eee eee eee eee 5V 
Voltage at Either input Terminal... xisssccssavansniwawe V+ to V- 
Output Current (50% Duty Cycle) ................. cee eee +55mA 
Junction Temperature... . 2.0... . cece ee eee eee +175°C 
EGU FBUNQs toss ccccaccsueea ee sens shone rece w eo ws <2000V 
Storage Temperature Range .............. -65°C < Ty < +150°C 
Lead Temperature (Soldering 10s)..............000005 +300°C 


Thermal Information 
Thermal Resistance Bia Bc 


CerDIP Package ................. 115°C/W 30°C/W 
Maximum Package Power Dissipation at +75°C 

RL PACKS 43 26 ten Kis 6 have ees dee eeE EDO’ 0.87W 
Package Power Dissipation Derating Factor above +75°C 

COMDIP PACKAGG ssa ciaveesusvsceeineziness eens 8.7mMW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Supply Voltage (£Vs)....... 0. cc cee eee ce eee eee +5V 
Operating Temperature Range............. -55°C < Ty $ +125°C 


R, 2 502 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at Vsyppry = t5V, Rsource = 0, Ry = 1000, Voyz = OV, Unless Otherwise Specified. 


Power Supply PSRRP 


Rejection Ratio 


V+ =6.25V, V- =-5V 
V+ =3.75V, V- = -5V 
AVsyp = +1.25V 


V+ = 5V, V- = -6.25V 
V+ = 5V, V- = -3.75V 


+IN Common 
Mode Rejection 


+IN Resistance 


Gain 
(Vout = 2Vp.p) 


Gain 
(Vout = 2Vp-p) 


Gain 
(Vout = 4Vp.p) 


Output Voltage 
Swing 


CMSigep | AVoy = t2V 


V+=3V, V-=-7V 


V+=/7V, V- =-3V 


Ay = +1 

Vin = -1V to +1V 
Avmi Ay =-1 

VIN =-1V to +1V 

Ay = +2 

Vin = =-1V to +1V 


Output Voltage 
Swing 


GROUP A 
D.C. PARAMETERS | SYMBOL _-aay SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 
Output Offset Voltage Vom = OV 


AVsyp = +1.25V 


re 


a nai 
ee 


ee 


ee 


| 23 

aa 

| 23 

Lt cee 

| 23 

Lt 

| 23 

ee 
p28 | 1.950 | 
ee ae 

23 | 

a en 

p23 

pe 

a ae 

pn? 

ee 


+125°C, -55°C 
+25°C 


+125°C, -55°C 


r= 
an 
= 
80, 5°65 
Te 
= 
280, 5°20 

38 


1.020 


$13 


< 


< = 
<| <|<|<|<|<|<|/<]/S/$ =|> 


a 
[vases [25 | 
a 
225°, +1050 | 25 
ee 
286, 2 
asi 


= 
<a 
25 
es ee 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at Voyppry = t5V, Rsource = 02, Ry = 1002, Voyrz = OV, Unless Otherwise Specified. 


ecu az LIMITS 
D.C. PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Output Current ee 


Quiescent Power 
Supply Current 


NOTES: 
1. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSigp. 
2. Guaranteed from Voyrz Test with Ry = 50Q, by: loyt = Voy7/50Q. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at Vsyppyy = +5V, Ry = 100Q, Unless Otherwise Specified. 


LIMITS 
PARAMETERS | SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 


Tawiet) [Av=s1,Vour=200nVen | 1 | 25% | 500 |__| Maz 
[aw(e2) [Ay=*2, Vour=200nVe® | 1 | 25% | _a80_| | Mae 


Vout = 200MVp.p 
a oa a ee 
Vout = 200MVp.p 
OO Recsiomen | TP | 
Vout = 200MVp.p 
PsA) [Av=tVour=SVen +t 2 | vase —=«t;steo || (vis 
Pasrety [Av=sVour=Vep | 42 | 2s _—«| oo | ~~ vhs 
TSA) [Av=H.Vour=8Vrrp | 2 | 25" —~«| 800 | «| (Vs 
P+SRG2) [Av=*2,Vour=SVep | 62 | 25% —«| 200 ||| is 


[-Sa(+2) [Av=+2,Vour=5Vee | 2 | ast 00 | | vi 


Ra ican elk Mina MGM Ea 
Bed aca Rll inal Mell ed Rd 
Bical cecal Mill Mi Hall Bad Ba 
Pol scheme Me MMi Mall bd Wal 
Tac inion Wi sl ld al 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Characterized at Vsyppyy = t5V, Ry = 10022, Unless Otherwise Specified. 


LIMITS 
PARAMETERS | SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 


[-08t1) [ava Vour=05¥en | 43 | vaso | - | a | % 
T1081) [Aves Vour=05Ven | 3 | aro i % 
-08te) [Av=+t,Vour=08Vep | 03] a % 
08(02) [Aya a2, Vour=05Ven | 3 | 250 % 


Settling Time TS(0.1) | Ay =+2, to0.1% +25°C 
Vout = 2V to OV 
TS(0.05) | Ay = +2, to 0.05% +25°C 
Vout = 2V to OV 
HD2(30) | Ay = +2, f = 30MHz +25°C 
Vout = 2Vp.p 


° 
o 


wo 


oO 


2nd Harmonic 
Distortion 


3 
4 
-4 


Vout = 2Vp.p 
eae Vout = 2Vp.p : fr 
3rd Harmonic HD3(30) | Ay = +2, f = 30MHz +25°C 65 O wi 
Vout = 2Vp.p aq 

Vout = 2Vp.p 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These pa- 
rameters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by character- 
ization based upon data from multiple production runs which reflect lot-to-lot and within lot variation. 


2. Measured between 10% and 90% points. 


3. For 200ps input transition times. Overshoot decreases as input transition times increase, especially for Ay = +1. Please refer to 
Performance curves. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[sin EesteaPwanetes Pesan) 
[ecw ATentewenens | 
[sows CunaDenme | 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
63 x 44 x 19 mils + 1 mils 
1600um x 1130um x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1:8kA+0.4kA Thickness: Metal 2: 16kA +0.8kA 
GLASSIVATION: 
Type: Nitride 


Thickness: 4kA + 0.5kA 


WORST CASE CURRENT DENSITY: 
2.0 x 10° A/cm? at 47.5mA 


TRANSISTOR COUNT: 52 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 
HFA1112/883 


L S50070R04% 


OUT 


3-188 


+IN 


V+ 
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Output Limiting, Ultra High Speed 
Programmable Gain, Buffer Amplifier 


July 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


User Programmable Output Voltage Limiting 


User Programmable For Closed-Loop Gains of +1, -1 
or +2 Without Use of External Resistors 


Low Differential Gain and Phase .... 0.02%/0.04 Deg. 


Low Distortion (HD3, 30MHz) -73dBc (Typ) @mplifier to linear operation following an overdrive condition. 

Wide -3dB Bandwidth 850MHz (Typ) Component and composite video systems will also benefit 

from this buffer’s performance, as indicated by the excellent 

Very High Slew Rate 2400V/us (TYP) gain flatness, and 0.02%/0.04 Deg. Differential Gain/Phase 
Fast Settling (0.1%) 13ns (Typ) SPecifications (R, = 1502). Zu 
Excellent Gain Flatness (to 100MHz).... 0.07dB (Typ) A unique feature of the pinout allows the user to select a volt- 5 + 
age gain of +1, -1, or +2, without the use of any external — 
Excellent Gain Accuracy.............. 0.99V/V (Typ) components, as described in the “Design Information” sec- = a 
High Output Current 60mMA (Typ) tion. Compatibility with existing op amp pinouts provides flex- us 
ibility to upgrade low gain amplifiers, while decreasing 5 <x 


Fast Overdrive Recovery <ins (Typ) 


Applications 

¢ Video Switching and Routing 
Pulse and Video Amplifiers 
Wideband Amplifiers 
RF/IF Signal Processing 
Flash A/D Driver 


Medical Imaging Systems 


Pinouts 


HFA1113/883 
(CERDIP) 
TOP VIEW 


Description 


The HFA1113/883 is a closed loop buffer featuring a high 
degree of gain accuracy, wide bandwidth, low distortion, and 
programmable output limiting. This buffer is the ideal choice 
for high frequency applications requiring output limiting, 
especially those needing ultra fast overdrive recovery times. 
The output limiting function allows the designer to set the 
maximum positive and negative output levels, thereby pro- 
tecting later stages from damage or input saturation. The 
sub-nanosecond overdrive recovery time quickly returns the 


component count. Unlike most buffers, the standard pinout 
provides an upgrade path should a higher closed loop gain 
be needed at a future date. 


This amplifier is available without output limiting as the 
HFA1112/883. For applications requiring a standard buffer 
pinout, please refer to the HFA1110/883 datasheet. 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE 


HFA1113MJ/883 -55°C to +125°C | 8 Lead CerDIP 
HFA1113ML/883 | -55°C to +125°C | 20 Lead Ceramic LCC 


HFA1113/883 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and V- .. 0... ec ee ccc eee eee eee 12V_ Thermal Resistance Bj Bic 
Difforaniial Input VOlAGG. «.cccccsasceeceenancd senna enous 5V CearDIP Package .......0sesceenes 115°C/W 30°C/W 
Voltage at Either Input Terminal...................... V+ to V- Ceramic LCC Package ............ 75°C/W 23°C/W 
Voltage at Vy or V, Terminal............... (V+) + 2V to (V-)- 2V Maximum Package Power Dissipation at +75°C 

Output Current (50% Duty Cycle) ............... 00.0000 ee +55mA COIOIP PGCKAGS oc ee cecd sede naksG snes eusk eeawase 0.87W 
Junction TEMperature. .....scccacacvseswevesseuasaes +175°C Ceramic LOC PaGKAGG cscs icc cenvanscedeeeaweravas 1.33W 
Boe PAINS: o vetcavvene cennecsns cwannsen eanansan ss <2000V Package Power Dissipation Derating Factor above +75°C 

Storage Temperature Range .............. -65°C < Ty $ +150°C CarDiP PACKAGS acidauseecovandadansiteawa dave 8.7mMWPC 
Lead Temperature (Soldering 10s)...............20005 +300°C Ceramic LOC Package «12s scunesesceedeneewaes 13.3mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Supply Voltage (£V 5)... cc ccscccesicesensaca conus +5V) RL 2500 
Operating Temperature Range............. -55°C < Ta S$ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = t5V, Rsource = 0, Ry = 100Q, Voyr = OV, Unless Otherwise Specified. 


anoup A LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | 


Output Ofset Volage | Vos | Vow= OV a 
[2.3 | +1259, -65°0 

Rejection Ratio V+ = 6.25V, V- = -5V, +125°C. -55°C 

V+= 5V, V-= -6.25V, +125°C. -55°C 


Curren fe Eo 


+IN Common 


Mode Rejection 


Gain Wour= von | Am [vat ee 
Gain Vour= Vee) | Aww | =a es 
Swing R= 1000 y,=27v) 23 | sro, so | 25 | - |v 
Vouw [Wea [vw=scv] 1 | ese - | 3 |v 

R= 1000 y=0av[ 2a | econo | - | 25 | v_ 


er ec ee 

a Ce ee <a 
ind i ee 
a on 20 
nol 
= 


+25°C, +125°C 
3-190 


Pi ERB P| els ® 


< 


< 


<|< 


< 


Output Voltage 
Swing 


Output Current 


alalalel-|¢|< 
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Specifications HFA1113/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = t5V, Rsource = 09, Ry = 100Q, Voyr = OV, Unless Otherwise Specified. 


GROUP A Sa 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


ae ee ae 
a ec ee 


Limiting Accuracy VyCLMP | Ay =-1, Vi =-1.6V, ee ee ee Oe 
vn le _ ee 
eX So 
PX Oo 
NOTES: 


1. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSjpp. 
2. Guaranteed from Vout Test with Ry = 50Q, by: lout = Vou7/50Q. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


OPERATIONAL 
AMPLIFIERS 


Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: Vsyppry = t5V, Ry = 1009, Unless Otherwise Specified. 


| LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE Ca UNITS 


BW(+2) Ay = +2, Vora aitaiien a a 


Gain Flatness GF30 Ay = +2, f < 30MHz, ee —— 04 
Vout = 200MVp.p 
GF50 Ay = +2, fs 50MHz, +25°C +0.08 
Vout = 200MVp.p 
GF100 Ay = +2, fs 100MHz, +25°C +0.22 
Vout = 200MVp.p 
SSAGN [AeA Vout= Sep | a | ae oo || 


TSAG2) [Aya2.Vour= Sven | 2 | 2c | 200 | | vie | 
[-sA(e2) [Ava2,Vour= Ben | 2 | ase | eo | | vi 
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Specifications HFA1113/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Characterized at: Vsyppyy = +5V, R, = 100Q, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 


(TH) [ave Vour=05ven | 42 | eso | - | 00 

Tate) [Ave wt Vour=05Vep | 2 | [750 | ps 

rate [av= rt. Vour=05¥ep | 2 
tea) [Ave v2 Vour=08Ver | 12 

Tose [Aver Vour=08vrr | 43 | eso | - | os |» 


8 


| O81) [Av=+,Vour=05Ver | 1.3 | 42sec |] 60 | % 
| +08(+2) JAv=+2Vour=05Ver | 1,3 | ere || 20 
| 0842) Av=+2,Vour=05Ve0 | 43 | vzere |= | 20 | 
Ay=+2,t001%Vour=2vtoov] 1 | +25 |= | 20 | ne 


sn Mil Bell 
Vout = 2V to OV 

oe) 
Vout = 2Vp.p 

pal Hl Beek 
Vout = 2Vp.p 
Vout = 2Vp.p 
Vout = 2Vp.p 


2nd Harmonic Distortion 


3rd Harmonic Distortion 


HD3(50) Ay = +2, f = 50MHz, 
HD3(100) Ay = +2, f = 100MHz, 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot-to-lot and within lot variation. 

2. Measured between 10% and 90% points. 


3. For 200ps input transition times. Overshoot decreases as input transition times increase, especially for Ay = +1. Please refer to 
Performance Curves. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[isin Eeica Paanawrs Poeun 
[arowAaTesRowtonens fT 
[eromeCantDenons 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HFA1113/883 


Die Characteristics 


DIE DIMENSIONS: 
63 x 44 x 19 mils + 1 mils 
1600 x 1130 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1:8kA+0.4kA Thickness: Metal 2: 16kA +0.8kA 
GLASSIVATION: 
Type: Nitride 


Thickness: 4kA + 0.5kA 


WORST CASE CURRENT DENSITY: 
2.0 x 10° A/cm? at 47.5mA 


TRANSISTOR COUNT: 52 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 
HFA1113/883 


NC 


" 50070A 


OPERATIONAL 
AMPLIFIERS 


+IN 


Vu 


L 50070R04% 


OUT 


nee Number 511106-883 


eo ern HFA1115/883 


High Speed, Low Power, Output Limiting 
July 1994 Closed Loop Buffer Amplifier 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- The HFA1115/883 is a high speed closed loop Buffer featur- 
883 and is Fully Conformant Under the Provisions of ing both user programmable gain and output limiting. Manu- 
Paragraph 1.2.1. factured in Harris’ proprietary complementary bipolar UHF-1 

process, the HFA1115/883 also offers a wide -3dB band- 

width of 225MHz, very fast slew rate, excellent gain flatness 

User Programmable For Closed-Loop Gains of +1, -1 and high output current. 

or +2 Without Use of External Resistors 


User Programmable Output Voltage Limiting 


This buffer is the ideal choice for high frequency applications 
e Standard Operational Amplifier Pinout requiring output limiting, especially those needing ultra fast 
overload recovery times. The limiting function allows the 


* Fast Overdrive Recovery................ <ins (Typ) designer to set the maximum positive and negative output lev- 
e Low Supply Current.................- 6.9mA (Typ) els, thereby protecting later stages from damage or input satu- 
ration. The HFA1115/883 also allows for voltage gains of +2, 
¢ Excellent Gain Accuracy.............. 0.99V/V (TYP) 41, and -1, without the use of external resistors. Gain selec- 
e Wide -3dB Bandwidth ............... 225MHz (Typ) _ tion is accomplished via connections to the inputs, as 
described in the “Application Information” text. The result is a 
¢ Fast Slew Rate .............0.0000- 1135V/us (Typ) more flexible product, fewer part types in inventory, and more 
¢ High Input Impedance................6- 1MQ (Typ) &ficient use of board space. 
¢ Excellent Gain Flatness (to 50MHz)..... +0.1dB (Typ) Compatibility with existing op amp pinouts provides flexibility to 
upgrade low gain amplifiers, while decreasing component 
P : count. Unlike most buffers, the standard pinout provides an 
Applications upgrade path should a higher closed loop gain be needed at a 
¢ Flash A/D Driver future date. 


¢ Video Switching and Routing 
Ordering Information 


TEMPERATURE 
PART NUMBER RANGE 


HFA1115MJ/883 -55°C to +125°C 8 Lead CerDIP 


¢ Pulse and Video Amplifiers 


e Wideband Amplifiers 


e RF/IF Signal Processing 


¢ Medical Imaging Systems 


Pinout 
HFA1115/883 
(CERDIP) 
TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. Spec Number 51 | 1 09-883 
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Specifications HFA1115/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- ... 0... cece eens 12V 
Voltage at Either Input Terminal.................0008- V+ to V- 
Output Current (Note 1)................ Short Circuit Protected 
Output Current (50% Duty Cycle, Note 1) ................ 60mA 
Junction Temperature... 2.6... eee eee eee +175°C 
Be? Ro cin dae setwtaehetwatd ded eéecwedee owes > 2000V 
Storage Temperature Range .............. -65°C < Ty s +150°C 
Lead Temperature (Soldering 10s)...............0000. +300°C 


Thermal Information 


Thermal Resistance Oia Bic 


CorllP PAOKAGS sisisc cess ece anes oa 115°C/W 30°C/W 
Maximum Package Power Dissipation at +75°C 

CGMP PAGKEGG 2666 cence seavcaversaeesavsece wees 0.87W 
Package Power Dissipation Derating Factor above +75°C 

CIO? POCKAGS aoc codes ences eens s cen easne a 8.7mMWPC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating VsupPLy (tVs) HVE EM UIE DSEDEMS TT RS H 0 HE HEH DE % +5V 
Operating Temperature Range............. -55°C < Ta S$ +125°C 


R, 2 502 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: VsuppLy = +5V, Ay = +1, Rsource = 0Q, Ry = 100Q, Vout = OV, Unless Otherwise Specified. 


Output Offset Voltage Vom = OV 


Common Mode CMRR_ {| AVcy = +1.8V 
Rejection Ratio V+ = 3.2V, V- = -6.8V 
V+ = 6.8V, V- =-3.2V 


AVoy = +1.2V 
V+ = 3.8V, V- = 
V+ = 6.2V, V- = -3.8V 


-6.2V 


PSRRP | AVsuppty = +1.8V 
V+ = 6.8V, V- = 
V+ = 3.2V, V- = 


AVsuppty = +1.2V 
V+ = 6.2V, V- = -5V 
V+ = 3.8V, V- = -5V 


Power Supply 
Rejection Ratio 


V+ = 5V, V- = -6.8V 
V+ = 5V, V- = 


AVsuppy = £1.2V 
V+ = 5V, V- = -6.2V 
V+ = 5V, V- =-3.8V 


Non-Inverting Input (+IN) 
Current 


+IN Current Common 
Mode Sensitivity 


AVom = +1.8V 


V+=3.2V, V- = -6.8V 


V+ = 6.8V, V- =-3.2V 
AVoy = +1.2V 


V+ = 3.8V, V- = -6.2V 
V+ =6.2V, V- = -3.8V 


+IN Resistance Note 2 


GROUP A 
CONDITIONS SUBGROUPS | TEMPERATURE | MIN. | MAX | UNITS 


LIMITS 


a 
1 [we fel - |e 


ee ee ee 


——| te 
ee pep ope 


ee a 
= adn ee 


ee a 
ee a ce 
ica 


a 
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Specifications HFA1115/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Voyppry = +5V, Ay = +1, Resource = 0, R, = 1002, Vout = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


ee ee 


+125°C 
-55°C 
+25°C 
+125°C 
-55°C 
+25°C 
+125°C 
-55°C 
+25°C 
+125°C 
-55°C 


ia | 23 | -+125°C, -55°C 6.2 7.5 
mA 
a 
a 
as [ieee ae | 

[as | ee 6 noo |e 
NOTES: 


1. Output is short circuit protected to ground. Brief short circuits to ground will not degrade reliability, however continuous (100% duty cycle) 
output current must not exceed 30mA for maximum reliability. 


2. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSipp . 
3. Guaranteed from Voyrt Test with Ry = 50Q, by: loyr = Voy7/50Q. 


Output Voltage Swing 


; || 


Von100 


< 


Output Voltage Swing Vopso 
1.4 
Vonso VIN = +2.7V -2.5 
Vin = +2.25V 


VIN = +2.25V 


Output Current +loyt 


4 
2 


> 


-lout 


> 


on 
oO 


~ 4] 
no 


i) 
or) 


3 
> 


Quiescent Power 
Supply Current 


= 
> 


Clamp Accuracy VyCLMP | Ay =-1, Vin = -1.6V 


Clamp Input Current 
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Specifications HFA1115/883 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


Sc 
SS 


NOTE: 
1. PDA applies to Subgroup 1 only. 


OPERATIONAL 
AMPLIFIERS 


Spec Number 511109-883 
3-197 


HFA1115/883 


Die Characteristics 


DIE DIMENSIONS: 
59 x 58.2 x 19 mils + 1 mils 
1500 x 1480 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1: a ae Thickness: Metal 2: a ee 
GLASSIVATION: 
Type: Nitride 


Thickness: 4kA = 0. 5kA 


WORST CASE CURRENT DENSITY: 
TBD 


TRANSISTOR COUNT: 89 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 


HFA1115/883 


bes Sipe ie stra 
Sire, “IDL 
Ei tate aa ep 
i re mis soml taal} bod , 
Ue a) ee on | OUT 
_ ae 


+IN ~h tall 2 
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Ge ee HFA1120/883 


850MHz Current Feedback 
July 1994 Amplifier with Offset Adjust 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- The HFA1120/883 is a high speed, wideband, fast settling 
883 and is Fully Conformant Under the Provisions of current feedback amplifier. Built with Harris’ proprietary, 


Paragraph 1.2.1. complementary bipolar UHF-1 process, it is the fastest 
* Low Distortion (HD3, 30MHz) .......... -84dBe (Typ) lect amplifier available from any semiconductor manu- 
* Wide -SdB Bandwidth ....-+++ss..00. 850MHz (Typ) The HFA1120/883’s wide bandwidth, fast settling character- 
e Very High Slew Rate ............... 2300V/us (Typ) _ istic, and low output impedance, make this amplifier ideal for 
: F driving fast A/D converters. Additionally, it offers offset volt- 
* Fast Settling (0.1%) .........++.-+.eeeee 11ns (TYP) age nulling capabilities as described in the “Offset Adjust- 
¢ Excellent Gain Flatness (to 50MHz)..... 0.05dB (Typ) ment’ section of this datasheet. 
e High Output Current ................6. 65mA (Typ) Component and composite video systems will also benefit 
from this amplifiers performance, as indicated by the excel- 
Fast Overdrive Recovery............... <10ns (Typ) — jent gain flatness, and 0.03%/0.05 Degree Differential Gain/ 
. ; Phase specifications (R, = 75). 
Applications 
¢ Video Switching and Routing Ordering Information 


OPERATIONAL 
AMPLIFIERS 


e Pulse and Video Amplifiers TEMPERATURE 
¢ Wideband Amplifiers PART NUMBER RANGE 
¢ RF/IF Signal Processing HFA1120MJ/883 -55°C to +125°C 8 Lead CerDIP 


e Flash A/D Driver 


¢ Medical imaging Systems 


Pinout 
HFA1120/883 
(CERDIP) 
TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should foliow proper |.C. Handiing Procedures. Spec Number 51 1105-883 
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Specifications HFA1120/883 


Absolute Maximum Ratings 


Thermal Information 


Voltage Between V+ and V- 0... cee eee eee eee ee eee 12V Thermal Resistance Bj Bjc 
Ditterential Input Volag6. .<.< 6 escccasaskccaviecasaaneras 5V CamDiP PABIAGG isc scacssasseaccaws 115°C/\W = 30°C /W 
Voltage at Either Input Terminal................ 00 eee V+toV- Maximum Package Power Dissipation at +75°C 

Output Current (50% Duty Cycle) ................ cee eee ee +55mA WGIGIP PACINOE «osc scwdend aebdoeneneeawenea eens 0.87W 
CUNCTON TENIDAIGING «6 66054 sacs dee eeeeseenenanves +175°C Package Power Dissipation Derating Factor above +75°C 

Be te vanes cdavyenddddaduadessaddaseneaane <2000V CemOlP PAGMUS coc ie ecesisicsdcessexssiansads 8.7mMW/C 
Storage Temperature Range .............. -65°C < Ty, < +150°C 

Lead Temperature (Soldering 10s)............02ee00e- +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Supply Voltage (£Vs)..... 2... eee cece eee eee +t5V) R,_ 2500 
Operating Temperature Range............. -55°C < Ta Ss +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = +5V, Ay = +1, Re = 5100, Rsource = 0Q, Ri. = 1009, Vout = OV, Unless Otherwise Specified. 


GROUP A Sa a 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE 


input Offset Valiage Vou = OV nae oe ao i 
2.3 | v2s%,-25°6 | 10 | 10 | mv 


Rejection Ratio V+=3V, V-=-7V +125°C. -55°C 


V+ =6.25V, V- =-5V 
V+ = 3.75V, V- =-5V 
AVsyup = +1 .25V 

V+ = 5V, V- = -6.25V 
V+ = 5V, V- = -3.75V 


Non-Inverting Input Vom = OV 
(+IN) Current 


+IN Current CMSipp AVecwu = +2V 
Common Mode V+ = 3V, V-=-7V 
Sensitivity 


Inverting Input (-IN) Vom = OV 
Current 

-IN Current Adjust ADJipn Vom = OV, Note 3 
Range 


Rejection Ratio 


I Canad ll 
ee ee 


ce aa 
SS 
23 | asc. -s80 | a5 | 05 | a 
= 


eee 
SS 
2s | vaso, a6 | 20 | | 
Se 
a 
ae 


V+=7V, V- =-3V 


Common Mode V+ = 3V, V- =-7V +125°C, -55°C A/V 
Sens Vs 2 7V.V-=-9V ON al 
Supply Sensitivity V+= 6.25V, V-=-5V 23 4+125°C, -55°C pA/V 
Vi = 78V,V- = 8V | | cnnilresiiesaee 
V+= SV, V-=-6. 25V #125°C, -55°C 
Vs = BV,V- 5-878 a 


ane LS ne SS 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vguppyy = t5V, Ay = +1, Re = 510, Rgource = 02, Ry = 100Q, Voyz = OV, Unless Otherwise Specified. 


anoue a LIMITS 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


——s_ |__| | 
“lout fee eee 
oe 
Rall el 
sie 


Output Current 


Quiescent Power 
Supply Current 


+ 
a 
nm 
on 
(e) 
12) 
8 
on 
oO 
° 
QO 


+1 = -55°C 
NOTES: 


1. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSipp . J 
2. Guaranteed from Voy Test with R, = 509, by: loyt = Voyr/502. <P 
3. This is the minimum change in inverting input bias current when a BAL pin is connected to V- through a 50Q resistor. Oo = 
E= 
. 
ca 
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS a 

Oo 


Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = t5V, Ay = +2, Re = 360Q, R, = 1009, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 
-3dB Bandwidth BW(-1) | Ay =-1, Re = 4302 1 +25°C MHz 
Vout = 200MVp.p 
BW(+1) | Ay=+1, Re = 5100 +25°C MHz 
Vout = 200MVp.p 
BW(+2) | Ay =+2, +25°C MHz 
Vout SS 200MVp.p 
Gain Flatness GF30 Ay = +2, Re = 510Q, f <30MHz 
Vout = 200MVp.p 
GF50_ =| Ay =+2, Re = 510, fs50MHz 
Vout = 200MVp.p 
GF100 Ay = +2, Re = 510, fs 100MHz 
Vout = 200MVp.p 


Ay = +1, Re = 5100 
Vout = 5Vp.p 


Slew Rate +SR(+1) | Ay=+1, Re = 5100 
Vout = 5Vp.p 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Voyppyy = +5V, Ay = +2, Re = 3609, R, = 100Q, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 


(7. |W? Vour=05Ven | 42 | wo | - | 4 |= | 
[08 | Ay=s2,Vour=05Ven | 3 aste—=d?SC CdS] 


Vout =2V to OV, to 0.1% 
eM Kl 
Vout = 2V to OV, to 0.05% 
Vout = 2Vp.p 
Vout = 2Vp.p 
Vout = 2Vp.p 
Vout = 2Vp.p 
Vout = 2Vp.p 
Vout = 2Vp.p 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot-to-lot and within lot variation. 


2. Measured between 10% and 90% points. 


3. For 200ps input transition times. Overshoot decreases as input transition times increase, especially for Ay = +1. Please refer to 
Performance Curves. 


2nd Harmonic 
Distortion 


3rd Harmonic 
Distortion 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


Sed 
ewaTeateewenens 
Se 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HFA1120/883 


Die Characteristics 


DIE DIMENSIONS: 
63 x 44x 19 mils +1 mils 
1600 x 1130 x 483m + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1:8kA+0.4kA Thickness: Metal 2: 16kA +0.8kA 

GLASSIVATION: 

Type: Nitride 


Thickness: 4kA + 0.5kA 


WORST CASE CURRENT DENSITY: 
2.0 x 10° A/cm? at 47.5mA 


TRANSISTOR COUNT: 52 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) / 


Metallization Mask Layout 


HFA1120/883 


-IN } 


OPERATIONAL 
AMPLIFIERS 


BAL 


Vv 
BAL H 


V+ 


L SOO70Al 


OUT 


Spec Number 511105-883 
3-203 


HARRIS 


SEMICONDUCTOR 


HFA1130/883 


Output Clamping, 
850MHz Current Feedback Amplifier 


aD 


July 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and Is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


User Programmable Output Voltage Clamps 


Description 


The HFA1130/883 is a high speed, wideband current feed- 
back amplifier featuring programmable output clamps. Built 
with Harris’ proprietary complementary bipolar UHF-1 pro- 
cess, it is the fastest monolithic amplifier available from any 
semiconductor manufacturer. 


* Low Distortion (DS, SOMMz) ......+-.. ~64dBe (Typ) This amplifier is the ideal choice for high frequency applica- 
e Wide -3dB Bandwidth ............... 850MHz (Typ) _ tions requiring output limiting, especially those needing ultra 
fast overdrive recovery times. The output clamp function 
* Very High Slew Rate ..........+.--- 2300V/us (TYP) allows the designer to set the maximum positive and nega- 
e Fast Settling (0.1%) ............02 ee eee 11ns (Typ) _ tive output levels, thereby protecting later stages from dam- 
age or input saturation. The sub-nanosecond overdrive 
¢ Excellent Gain Flatness (to SOMHz)..... 0.05dB (TYP) recovery time quickly returns the amplifier to linear operation 
e High Output Current .................. 65mA (Typ) _ following an overdrive condition. 
e Fast Overdrive Recovery...............- <ins (Typ) he HFA1130/883’s wide bandwidth, fast settling character- 


Applications 


Residue Amplifier 

Video Switching and Routing 
Pulse and Video Amplifiers 
Wideband Amplifiers 

RF/IF Signal Processing 
Flash A/D Driver 

Medical Imaging Systems 


istic, and low output impedance, coupled with the output 
clamping ability, make this amplifier ideal for driving fast A/D 
converters. 


Component and composite video systems will also benefit 
from this amplifiers performance, as indicated by the excel- 
lent gain flatness, and 0.03%/0.05 Degree Differential Gain/ 
Phase specifications (R, = 75Q). 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE 


HFA1130MJ/883 -55°C to +125°C | 8 Lead CerDIP 
HFA1130ML/883 -55°C to +125°C | 20 Lead Ceramic LCC 


Pinouts 
HFA1130/883 HFA1130/883 
(CERDIP) (CLCC) 
TOP VIEW TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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File Number 


3625.1 


511082-883 


Specifications HFA1130/883 


Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and V- ... 6... eee eee eee ee ee eee 12V Thermal Resistance Bia Bic 
Differential Input Voltage... 2.0... eee cee eee eee 5V CoamnviP PACKAGG 1.65 csxaceecuzeqa es 115°C/W = 330°C/W 
Voltage at Either Input Terminal ...................05. V+ to V- Ceramic LCC Package .............. 7T5°CIW.23°C/W 
Voltage at Vy or V, Terminal............... (V+) + 2V to (V-)-2V Maximum Package Power Dissipation at +75°C 

Output Current (50% Duty Cycle) ............ 0... cee eee +55mA CerDIP Package .......... cece cece cece eee eens 0.87W 
Junction Temperature... 1.2... cece cee cece een cece +175°C Ceramic LOC PaCkaAg® ...cccceneccasassnassunasens 1.33W 
SS ne ae er <2000V Package Power Dissipation Derating Factor above +75°C 

Storage Temperature Range .............. -65°C < Ty s +150°C COMNP PaCKAOG x004<0022002600844006 sune ences 8.7mMW/PC 
Lead Temperature (Soldering 10s)..............000ee +300°C Coramic LOC Package 2... sasunucscsasdeuvecus 13.3mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Supply Voltage (£Vs)......... cc cece eee +t5V) R_ 2500 
Operating Temperature Range............. -55°C < Ta $ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppiy = t5V, Ay = +1, Re = 510, Rsource = 09, R, = 1000, Voyz = OV, Unless Otherwise Specified. 


GROUP A Lents 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


input Ofset Volage Vou = OV C+ | woe | s,s] m]||, 
” 
23 | 280,50 | 10 | 10 | w ||| Se 
a CT 1rd wo | | 
Rejection Ratio V+ = 3V, V-=-7V +125°C, -55°C q 5 
V+ 7V, V- = BV fo. 
Power Supply rane | Wawsvvaw [we ae ae | eS 
Rejection Ratio V+ = 6.25V, V- =-5V +125°C, -55°C oO 
V+ = 3.75V, V- = -5V 
PSRRN | AVsup = $1.25V 
V+ = 5V, V- = -6.25V 44 we -55°C 42 
a 
3,3 | 286, 550 
“IN Current Common | OMSigp ee 


Mode Sensitivity 


i Ba 
“IN Resistance TP A Dc 
2,3 | Ha, 55°C 


Inverting Input (-IN) Vom = OV 
Current 


+125°C, -55°C 
-IN Current Common CMSipn AVom = t2V 
Mode Sensitivity 


V+ = 3V, V- =-7V +125°C, -55°C 
veemivenv |e 


PPSSiEn | Veta =Eteay 


V+= 6.25V, V- =-5V +1 as -55°C 


-IN Current Power 


Supply Sensitivity °7 


CELEB Tl 
sete lta 
2 EEL EPP] SEPP oe 


V+ = 3.75V, V- = -5V 


NPSSan | Vew=i2ev [tf ae 8 | 
viesvivearev | 8 | tasers TT 
V+ = 5V, V- = -3.75V 

Vonce [Avet Vege 1 | wea 

[Nore [Rziton Sar ns ae eos 

a 


Output Voltage Swing 


RL =1002 vy) = +3V 


Ee ee ee 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = £5V, Ay = +1, Re = 5100, Rsource = 0Q, R, = 1000, Vout = OV, Unless Otherwise Specified. 


GROUP A cil 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


GuiputVotage Swing | Verso | A=1 _Vu=av [12 | v2ero,ries [| 25 | - | Vv 
Se A 
N=1 Vy=raV_| 2 | aero, tao | - | 25 | V_ 


R=600 “Ywowv | 3 | seo +d ts | 

Output Current “lout [2 [2280 1250 | 50] - | ma 
ell EE Se ee ee ee 

Tour | Note? [42 [228% 1250 | - | 30 | ma 

Heald el ee ee eee 

Quiescent Power lo | A= 1000 a Oo 
Supply Curren ee eee 
R. = 1000 ee Oo Se cc 
Soo DC 

Clamp Accuracy VHCLMP | Ay=-1, Vin =-2V Pt tC | 125 | 125 | om 
Mu= iV 23 | +125°C, 65°C | -200 | 200 | mv 

ViGIMP [Ay=a,Vwasav [1 -| ase + tas | 128 | 

ene [Wty 2.3 [ 128°, 566 [200 | 200 | mv 

Clamp Input Current | VyBIAS | Vy=1V | a ee oe ee 
ee ee eee ee 

vies | Yoav a 

endl NE ees ee ee 


NOTES: 
1. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSipp. 
2. Guaranteed from Voy7 Test with R, = 50Q, by: loyz = Voy7/502. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized at: Vsyppyy = t5V, Ay = +2, Re = 360Q, R, = 100Q, Unless Otherwise Specified. 


a 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 
-3dB Bandwidth BW(-1) Ay =-1, Re = 480Q +25°C 
Vout = 200MVp.p 
BW(+1) Ay = +1, Re = 510Q +25°C 
Vout = 200MVp. P 
ama [w=evonaatnies {1 [ase [ase | 
Gain Flatness GF30 Ay =+2, Re = 510Q, fs 30MHz +25°C 
Vout = 200MVp. p 
GF50 Ay = +2, Re = 510Q, f s 5OMHz +25°C +0.10 
Vout = 200MVp.p 
GF100 Ay=+2, Re = 510Q, fs 100MHz, +25°C 
Vout = 200MVp.p 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Characterized at: Vsyppyy = t5V, Ay = +2, Re = 360Q, R, = 100, Unless Otherwise Specified. 


Slew Rate +SR(+1) Ay = +1, Re = 510 1,2 +25°C 1200 V/us 
a ea cee cl da 

-SR(+1) | Ay =+1, Re = 5100 +25°C Vis 
SO [inate Le 


TSR [Ay =s2.Vour=Bven | ne | are —*i eso fC 
[-Sa2) | Ay=e2,Vour=BVep | 1.2 

lene Se See ae 
a er 

eae eee oe eee 


Settling Time Ay =+2, Re = 5100 
Vout = 2V to OV, to 0.1% 
Ay = +2, Re = 5102 
Vout = 2V to OV, to 0.05% 
Distortion Vout = 2Vp.p 
Vout = 2Vp.p 
ee asi | | 
Vout = 2Vp.p 
Vout = 2Vp.p 
Vout = 2Vp.p 
a ee ee ee 
Vout = 2Vp.p 
NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot-to-lot and within lot variation. 

2. Measured between 10% and 90% points. 


3. For 200ps input transition times. Overshoot decreases as input transition times increase, especially for Ay = +1. Please refer to 
Performance Curves. 


OPERATIONAL 
AMPLIFIERS 


3rd Harmonic 
Distortion 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[memeowiPaarews vem [tT 
[eaoaTeaneerenow | 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
63 x 44 x 19 mils + 1 mils 
1600 x 1130 x 483m + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1: 8kA +0.4kA Thickness: Metal 2: 16kA + 0.8kA 
GLASSIVATION: 
Type: Nitride 


Thickness: 4kA + 0.5kA 


WORST CASE CURRENT DENSITY: 
2.0 x 10° A/cm? at 47.5mA 


TRANSISTOR COUNT: 52 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 
HFA1130/883 


-IN 
V- 
Vv. BAL 
BAL Vi 
V+ 


L 50070Al 


OUT 
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Spec Number 


511082-883 


iy ceed HFA1135/883 


High Speed, Low Power Current Feedback 
June 1994 Amplifier with Programmable Output Limiting 


Features Description 


¢ This Circult is Processed in Accordance to MIL-STD- The HFA1135/883 is a high speed, low power current 
883 and is Fully Conformant Under the Provisions of feedback amplifier built with Harris’ proprietary 


Paragraph 1.2.1. complementary bipolar UHF-1 process. This amplifier 

* User Programmable Output Voltage Limiting gc user programmable output limiting, via the Vy, and 
* Fast Overdrive Recovery....-...-+0.+++. <1ns (TYP) the HFA1135/883 is the ideal choice for high speed, low 
e Low Supply Current..............000. 6.9mA (Typ) power applications requiring output limiting (e.g. flash A/D 
drivers), especially those requiring fast overdrive recovery 

* Wide -3dB Bandwidth ............... 360MHz (TYP) times. The limiting function allows the designer to set the 
e High Slew Rate................008. 1200V/us (Typ) maximum and minimum output levels to protect downstream 
; stages from damage or input saturation. The sub- 

¢ High Input Impedance................-. 2MQ (TYP) nanosecond overdrive recovery time ensures a quick return 


Excellent Gain Flatness (to 50MHz).... +0.07dB (Typ) _ 0 linear operation following an overdrive condition. 


Component and composite video systems also benefit from q 7) 
Applications this op amp’s performance, as indicated by the gain flatness, ra 7 
« Flash A/D Driver and differential gain and phase specifications. E 2 
* Video Switching and Routing thesis pe : i ala high performance upgrade for i s 
e Pulse and Video Amplifiers .™ 
¢ Wideband Amplifiers Ordering Information 


e RF/IF Signal Processing 


TEMPERATURE 
PART NUMBER RANGE 
HFA1135MJ/883 | -55°C to +125°C | 8 Lead CerDIP 
HFA1135ML/883 | -55°C to +125°C | 20 Lead Ceramic LCC 


¢ Medical Imaging Systems 


Pinouts 
HFA1135/883 HFA1135/883 

(CERDIP) 

TOP VIEW 
NC 
-IN 
NC 
+IN 
NC 

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 1 1 1 5-883 
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Specifications HFA1135/883 


Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and V- ... 0... cece eee eee eee 12V. Thermal Resistance Bia B5c 
Differential Input Voltage... . 2.0... cece c ce eee ee eee 5V CerDIP Package ................. 115°C/W 30°C/W 
Voltage at Either Input Terminal ...................4-. V+ to V- Ceramic LCC Package ............ 75°C/W 23°C/W 
Output Current (Note 1)................ Short Circuit Protected | Maximum Package Power Dissipation at +75°C 

Output Current (50% Duty Cycle, Note 1) ................ 60mA COMP PAGS co.cc c2c 0 Fades chen caen caeas daweews 0.87W 
dunetion TOMPSAtUG...c cc ccccnivenssresccinaeasacs +175°C Coramic LOC PAGKAOS suas cs cccsancdinrwviscanme ons 1.33W 
Sd FIM oo ce en tee een bas dvee ew bie eadankase ones >2000V Package Power Dissipation Derating Factor above +75°C 

Storage Temperature Range .............. -65°C < Ty, < +150°C Carl? Pages osavs xe casreeseck ne new sda ndaes 8.7MWPC 
Lead Temperature (Soldering 10s)..............e0008 +300°C Ceramic LOC Package cs es csassescissaecseeesn 13.8mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating VsuppLy (+Vs) SARTO ATECE SMUD SOS OM SOT a MEO. Sew di +5V Ry 2 50Q 
Operating Temperature Range............. -55°C < Ta $ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppyy = t5V, Ay = +1, Re = 5109, Rgource = 0Q, Ry = 100Q, Voyz = OV, Unless Otherwise Specified. 


PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


23 [ viaso,-s50 [0 | 0 | wv 


Rejection Ratio V+ = 3.2V, V- = -6.8V 
V+ = 6.8V, V- =-3.2V 


AVowy = £1.2V -55°C 44 
V+ = 3.8V, V- = -6.2V 
V+ = 6.2V, V- = -3.8V 


PSRAP | AVsuppty = +1.8V 
V+ = 6.8V, V- 
V+ = 3.2V, V- 


Power Supply 
Rejection Ratio 


PSRRN | AVsyppry = £1.8V 
V+ = 5V, V- = -6.8V 
V+ = 5V, V- = -3.2V 


AV supply = +1.2V 
V+ = 5V, V- = -6.2V 
V+ = 5V, V- =-3.8V 


Current 
2.3 5 
Hewcall 
Leen! 
Ls | 


+IN Current Common AVow = +1.8V 


Mode Sensitivity V4=3.2V, V-= - 
AVoy = t1.2V -55°C 

V+ = 3.8V, V- = -6.2V 

V+ = 6.2V, V- = -3.8V 


Pe 2EPP] elelel 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy = +5V, Ay = +1, Re = 510Q, Rsource = 0Q, Ri. = 100Q, Vout = OV, Unless Otherwise Specified. 


GROUP A LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Supply Sensitivity V+ = 6.8V, V- = -5V 125° 


veeGBi Vn a ei 
NPSSipp AVsuppty = +1.8V 

V+ = 5V, V- = -6.2V 

V+ = 5V, V- = -3.8V 


V+ =6.2V, V- =-5V 
V+ = 3.8V, V- 

Sa SON AC WL 
V+ = 5V, V- = -6.8V 7 125°C 


Mode Sensitivity V+ = 3.2V, V- = -6.8V 125°C 
AVou = £1.2V -55°C pA am 
V+ = 3.8V, V- = -6.2V — Te 
V+ = 6.2V, V- = -3.8V < = 
-IN Current Power PPSSign | AVsuppiy = +1.8V WS 
Supply Sensitivity ro} x 


V+ = 6.8V, V- = -5V - 
V+ = 3.2V, V- =-5V sleds 


AVsuppLy = +1 .2V -55°C 
V+ = 6.2V, V- =-5V 
V+ = 3.8V, V- =-5V 
V+ = 5V, V- = -6.8V ° 

: 12 
AVsuppLy = +1 .OV 


V+ = 5V, V- = -6.2V 
V+ = 5V, V- = -3.8V 


Vowno [eat Muwvaav [4 [aero [a 
ee ee 
ee 
ee 
ee ee 
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Output Voltage Swing 


Output Voltage Swing 


Output Current 


PRE 2B RE 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppyy = t5V, Ay = +1, Re = 5109, Reoyurce = 0, R, = 100Q, Voyz = OV, Unless Otherwise Specified. 


eenuPa LIMITS 
PARAMETERS SYMBOL SUBGROUPS | TEMPERATURE | MIN | MAX | 


A = 1000 oO 
heen ee cnes arc ca 
had P23 | teers [= | 200 
hovel heel sae seen ce es ce 
NOTES: 
1. Output is short circuit protected to ground. Brief short circuits to ground will not degrade reliability, however continuous (100% duty cycle) 
output current must not exceed 30mA for maximum reliability. 


2. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSipp . 
3. Guaranteed from Voyr Test with R, = 50Q, by: loyt = Voy7/50Q. 


Clamp Accuracy 


Clamp Input Current 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[eeowearomrewsPwaenay | 
[emaTesteeuenew ft 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
59 x 58.2 x 19 mils + 1 mils 
1500 x 1480 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1:8kA+0.4kA Thickness: Metal 2: 16kA +0.8kA 
GLASSIVATION: 
Type: Nitride 


Thickness: 4kA +0, 5kA 


WORST CASE CURRENT DENSITY: 
TBD 


TRANSISTOR COUNT: 89 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 


HFA1135/883 


IN Vn 


V+ 


+IN 
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OUT 


OPERATIONAL 
AMPLIFIERS 


FiARRIS 


SEMICONDUCTOR 


HFA1145/883 


High Speed, Low Power, Current Feedback Video 
Operational Amplifier with Output Disable 


aD 


/ 


June 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HFA1145/883 is a high speed, low power current 
feedback amplifier built with Harris’ proprietary 
complementary bipolar UHF-1 process. 


e Low Supply Current.................. 5.9mA (Typ) This amplifier features a TTL/CMOS compatible disable 
: ‘ control, pin 8, which when pulled low, reduces the supply 
* Wide -SdB Bandwidth ............... 360MHz (Typ) current and forces the output into a high impedance state. 
e High Slew Rate.................... 1000V/us (Typ) This allows easy implementation of simple, low power video 
switching and routing systems. Component and composite 
* Excellent Gain Flatness (to SOMHz)..... +0.07dB (TYP) video systems also benefit from this op amp’s excellent gain 
e Excellent Differential Gain ............. 0.02% (Typ) _ flatness, and good differential gain and phase specifications. 
e Excellent Differential Phase ......... 0.03 Deg. (Typ) Multiplexed A/D applications will also find the HFA1145/883 
useful as the A/D driver/multiplexer. 
e¢ High Output Current .................. 60mA (Typ) 
The HFA1 145/883 is a low power, high performance upgrade 
¢ Output Enable / Disable Time...... 180ns/35ns (Typ) for the CLC410. 
Applications 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


HFA1145MJ/883 -55°C to +125°C 8 Lead CerDIP 


¢ Multiplexed Flash A/D Driver 
¢ RGB Multiplexers / Preamps for Multimedia Systems 


¢ Video Switching and Routing 


e Pulse and Video Amplifiers 
¢ Wideband Amplifiers 
¢ RF/IF Signal Processing 


Medical Imaging Systems 


Pinout 


HFA1145/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
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Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and Ve... cencccviccsevenwsewswens 12V Thermal Resistance Bsa Bc 
Differential Input Voltage. ... 2... 0. cece eee eee eee ees 5V CerDIP Package ..............06. 115°C/W 30°C/W 
Voltage at Either Input Terminal.................0000% V+to V- Maximum Package Power Dissipation at +75°C 

Output Current (Note 1)................ Short Circuit Protected GOIN? PaRRIGe sk nvanneu neous 20004 6 o eeeee FeRwe 0.87W 
Output Current (50% Duty Cycle, Note 1) ................ 60mA__— Package Power Dissipation Derating Factor above +75°C 

Junotion Temperalwe ...4. 0s ses ensdssaedaesasncwons +175°C CarOlP PaO «chine 3odnnncxeseesseaesnsed sas 8.7mMWPC 
Bot ts see deere ceeen kate eead ecnceewedssad ees > 2000V 

Storage Temperature Range .............. -65°C < Ty < +150°C 

Lead Temperature (Soldering 10s)...............0000e +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


OPOTAIING Veprye (EV ab is neces cd kacaesedseneensigenvdasd t5V RR, 2500 
Operating Temperature Range............. -55°C < Ta S$ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = t5V, Ay = +1, Re = 510Q, Reource = 09, Ry = 1002, Voyrz = OV, DIS = Floated, Unless Otherwise Specified. 


GROUP A LIMITS 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


2.3 | vise, -s°0 | 10 | 10 | av 
Common Mods OMAR | aVou ==1.8V a EO 


Rejection Ratio V+ =3.2V, V- = -6.8V ° 44 


AVoy = £1.2V -55°C 44 
V+ = 3.8V, V- = -6.2V 
V+ = 6.2V, V- = -3.8V 


PSRAP | AVguppuy = +1-8V ee ee ee 
V+ = 6.8V, V- = -5V occ 
versavvensy | 2 |e | 
AVsuppty = +1.2V -55°C 
V+ =6.2V, V- = -5V 
V+ = 3.8V, V- = -5V 
AVsuppuy = #1.8V ee ee ee ee 
V+ = 5V, V- = -6.8V ° 
+125°C 
V+ = 5V, V- =-3.2V 
AVsyuppLy =+1.2V -55°C 
V+ = 5V, V- = -6.2V 
V+ = 5V, V- = -3.8V 


Non-Inverting Input (+IN) Vom = OV ee ce ee 
sala ae et eee eae 


Mode Sensitivity V+ = 3.2V, V- 


, V- = -6.8V ° 
Ve=6.8V, Ve 2 3.2V ea 
AVoy = £1.2V “55°C 
V+ = 3.8V, V- = -6.2V | 
V+ = 6.2V, V- = -3.8V 


+IN Resistance +Pin ee 
Ee eee 


AMPLIFIERS 


OPERATIONAL 


Power Supply 
Rejection Ratio 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppry = t5V, Ay = +1, Re = 510Q, Reource = 02, Ry, = 1002, Voyz = OV, DIS = Floated, Unless Otherwise Specified. 


GROUP A vated 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Supply Sensitivity V+ = 6.8V, V- = -5V +$125°C 
V+ = 6.2V, V- = -5V 
V+ = 3.8V, V- = -5V 


NPSSigp AVsuppLy = +1.8V +25°C 


ae 
+125°C ss 
| 7.5 | 


V+ = 5V, V- = -6.8V 
V+ = 5V, V- =-3.2V 


V+ = 5V, V- = -6.2V 
V+ = 5V, V- =-3.8V 


Inverting Input (-IN) Vom = OV 75 | 7.5 
sieves +125°C, 55°C | -25 | 2 


-IN Current Common CMSign_ | AVoy = +1.8V +25°C 
Mode Sensitivity V+ =3.2V, V- = -6.8V 
V+ = 6.8V, V- = -3.2V 


AVom = +1.2V 
V+ = 3.8V, V- = -6.2V 
V+ = 6.2V, V- = -3.8V 


V+ =6.8V, V- = -5V 
V+=3.2V, V- =-5V 
AVsuppiy = +1.2V -55°C 
V+ =6.2V, V- = -5V 
V+ = 3.8V, V- = -5V 


fo - 


-IN Current Power 
Supply Sensitivity 


AV suppLy =t1L2V 
V+ = SV, V- = -6.2V 
V+ = 5V, V- = -3.8V 


Output Voltage Swing 


2,2 +125°C, -55°C 2.8 
+125°C, -55°C 


-3 


Voni00 Ay =-1 Vin=t+3.2V 


Output Voltage Swing 


cn RO 
a on 
(@) QO 
—_ 

0 ms 


' 
part 
> 


> 


Output Current 


7 
° 


3-216 


mA 


= 


ro) oo 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppyy = +5V, Ay = +1, Re = 510, Reoyrce = 02, Ry, = 100, Voyr = OV, DIS = Floated, Unless Otherwise Specified. 


PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


Quiescent Power ico [= f000 Sc 
Supply Current +125°C, -55°C mA 


Disabled Power DiSlec | Ry = 100, Vis = OV +25°C 
Supply Current | ea | +125°C, -55°C 
DiSlee | Ry = 1009, Vers = OV Pe ae +25°C 


3 
> 


Nh : ’ 


B.S 


+125°C, -55°C 
Disabled Output DOLC | Vos = OV, +25°C 
Leakage Current Vin a £2.5V, Vout =+2.5V 
Disable Input DILLC | Vas=0V +25°C 
Current +125°C, -55°C 


DILHC | Voge =5V ae +25°C 
[23156 -55°6 


“EE SPEPPPP EEE 


ell 
— aL 
Disable Input DILLV +25°C re " 
Logic Levels +125°C, -55°C E LL 
DILHV +25°C, +125°C 2.0 oc oy 
° ui = 
a 3 

©) 


NOTES: 
1. Output is short circuit protected to ground. Brief short circuits to ground will not degrade reliability, however continuous (100% duty cycle) 
output current must not exceed 30mA for maximum reliability. 


2. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMS gp . 
3. Guaranteed from Voyr Test with R, = 50Q, by: loyr = Voy7/50Q. 
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[nam emePaaraasihetnn ft 
[oawaTenneewenew fT 
[owmcawoewmne 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HFA1145/883 


Die Characteristics 


DIE DIMENSIONS: 
59 x 58.2 x 19 mils + 1 mils 
1500 x 1480 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW 
Thickness: Metal 1: 8kA + 0.4kA 


GLASSIVATION: 
Type: Nitride 
Thickness: 4kA <= 0.5kA 


Type: Metal 2: AlCu(2% 


) 
Thickness: Metal 2: 16kA + 0.8kA 


SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


WORST CASE CURRENT DENSITY: TBD 
TRANSISTOR COUNT: 75 


Metallization Mask Layout 


HFA1145/883 


7. 


aI. 


+IN 


OUT 


OPTIONAL 
GND (NOTE) 


NOTE: This pad is not bonded out on packaged units. Die users may set a GND reference, via this pad, to ensure the TTL compatibility 
of the DIS input when using asymmetrical supplies (e.g. V+ = 10V, V- = OV). 
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FARRIS 


SEMICONDUCTOR 


PRELIMINARY 


June 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


User Programmable For Closed-Loop Gains of +1, -1 
or +2 Without Use of External Resistors 


Standard Operational Amplifier Pinout 


e Low Supply Current.......... 5.9mA/Op Amp (Typ) 
¢ Excellent Gain Accuracy.............. 0.99V/V (Typ) 
e Wide -3dB Bandwidth ............... 340MHz (Typ) 
e Fast Slew Rate ...........2ecceeees 1155V/us (Typ) 
e High Input Impedance.................. 1MQ (Typ) 
e Excellent Gain Flatness (to 50MHz).... +0.02dB (Typ) 
e Fast Overdrive Recovery............... <10ns (Typ) 
Applications 


Flash A/D Driver 

Video Switching and Routing 
Pulse and Video Amplifiers 
Wideband Amplifiers 

RF/IF Signal Processing 


Medical Imaging Systems 


Pinout 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 


HFA 1212/883 


Dual, High Speed, Low Power, 
Video Closed Loop Buffer 


Description 


The HFA1212/883 is a dual closed loop Buffer featuring user 
programmable gain and high speed performance. Manufac- 
tured on Harris’ proprietary complementary bipolar UHF-1 
process, this device offers wide -3dB bandwidth of 340MHz, 
very fast slew rate, excellent gain flatness and high output 
current. 


A unique feature of the pinout allows the user to select a volt- 
age gain of +1, -1, or +2, without the use of any external 
components. Gain selection is accomplished via connec- 
tions to the inputs, as described in the “Application Informa- 
tion” section. The result is a more flexible product, fewer part 
types in inventory, and more efficient use of board space. 


Compatibility with existing op amp pinouts provides flexibility to 
upgrade low gain amplifiers, while decreasing component 
count. Unlike most buffers, the standard pinout provides an 
upgrade path should a higher closed loop gain be needed at a 
future date. 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


HFA1212MJ/883 -55°C to +125°C 8 Lead CerDIP 


HFA1212/883 
(CERDIP) 
TOP VIEW 


OUT1 


-iN1 


+IN1 


V- 
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Spec Number 
File Number 


511111-883 
3742 


OPERATIONAL 


AMPLIFIERS 


Specifications HFA1212/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- ... cee ee cece eee eee 12V 
Voltage at Either Input Terminal...................28- V+ to V- 
Output Current (Note 1)................ Short Circuit Protected 
Output Current (50% Duty Cycle, Note 1) ................ 60mA 
Junction Temperature... 2.0... ccc eee ee eens +175°C 
Bo) FGNGccs se ccavesuateucseneesane«6nas40 500084 > 2000V 
Storage Temperature Range .............. -65°C < Ty $ +150°C 
Lead Temperature (Soldering 10s)..............0000ee +300°C 


Thermal Information 


Thermal Resistance Bua Bic 

CarDIP Package oc casicncwccsens ne 115°C/W 30°C/W 
Maximum Package Power Dissipation at +75°C 

COUP PREG «ci ccccunned ove vaun ba dawewser cone 0.87W 
Package Power Dissipation Derating Factor above +75°C 

Corr PAGS occ ccccnennstwectaseeeuseinges 8.7mMW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating VsupPLy (+Vs) DOMOVLITADE CORT ADTNCEC TAS STS ENaC +5V Ry 2 50Q 
Operating Temperature Range............. -55°C < Ta S$ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: VsuppLy = +5V, Ay = +1, Rsource = 022, Ry, = 100Q, Vout = OV, Unless Otherwise Specified. 


PARAMETERS SYMBOL CONDITIONS 
Output Offset Vos Vom = OV 
Voltage 

~ 


CMRR_ | AVoy = +1.8V 
V+ = 6.8V, V- = -3. 
AVow = +1.2V 
V+ = 3.8V, V- = -6.2V 
V+ = 6.2V, V- = -3.8V 


PSRRP_ | AVsuppty = +1.8V 
V+ = 6.8V, V- = -5V 
V+ = 3.2V, V- =-5V 


Channel-to-Channel 
Output Offset 
Voltage Mismatch 


Common Mode 
Rejection Ratio 


Power Supply 
Rejection Ratio 


AVsuppLy = +1.2V 
V+ = 6.2V, V- = -5V 
V+ = 3.8V, V- = -5V 


V+ = 5V, V- = -6.8V 
V+ = 5V, V- = -3.2V 
V+ = 5V, V- = -6.2V 
V+ = 5V, V- = -3.8V 


Non-Inverting Input 
(+IN) Current 


Vom = OV 


Channel-to-Channel 
+IN Current 
Mismatch 


~ 


GROUP A 
SUBGROUPS 


a 


— meee eo 


LIMITS 
TEMPERATURE 


ee ee 


<a ae em |e 
ee 


a a a 
me pe] a 


ae ae On 
a es 


a 
er 
ee 

p28 | oscars [ws [ 
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Specifications HFA1212/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Vsuppty = +5V, Ay = +1, Rsource = = 00, R, = 


PARAMETERS 


+IN Current Common 


Mode Sensitivity 


+IN Resistance 


Channel-to-Channel 


Gain Mismatch 


Output Voltage 
Swing 


Output Voltage 
Swing 


SYMBOL 
CMSigp 


CONDITIONS 


AVowy = +1.8V 
V+ = 3.2V, V- = -6.8V 
V+ = 6.8V, V- = -3.2V 


AVoy = +1.2V 
V+ = 3.8V, V- = 
V+ = 6.2V, V- =- 


VIN =-1Vto+1V 


Ay =-1 
Vin =-1V to+1V 


Ay = +2 
Vin =-1V to+1V 


Ay = +1 
Vin =-1V to +1V 


Ayo 
VIN =-1V to+1V 


Ay = +2 
Vin =-1Vto+1V 


Ay =-1 
Ri. = 1002 


VIN = -3.2V 


100Q, Voyr7 = OV, Unless Otherwise a 


GROUP A 
SUBGROUPS 


+125°C 


ee a 
(2s wear | oars [0s [ww 
ce ee 
Er ee 
re ee 
ee ee 
ed 
ce ee 
(2s | vaseare [aos [cos | ww 
a 
as [owes [es] | vy 
a 
ee 
ee ee 
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511111-883 


OPERATIONAL 
AMPLIFIERS 


Specifications HFA1212/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vgyppyy = t5V, Ay = +1, Rsource = 09, Ry = 1002, Voyz = OV, Unless Otherwise Specified. 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS 


-lout 


Quiescent Power 
Supply Current 


NOTES: 


1. Output is short circuit protected to ground. Brief short circuits to ground will not degrade reliability, however continuous (100% duty cycle) 
output current must not exceed 30mA for maximum reliability. 


2. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSipp . 
3. Guaranteed from Vout Test with Ry = 50Q, by: lout = Voy7/50. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1) 
Interim Electrical Parameters (Pre Burn-In) ie ae 
Final Electrical Test Parameters 1(Note 1), 2,3 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HFA1212/883 


Die Characteristics 


DIE DIMENSIONS: 
69 x 92 x 19 mils + 1 mils 
1750 x 2330 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1:8kA+0.4kA Thickness: Metal 2: 16kA + 0.8kA 
GLASSIVATION: 
Type: Nitride 


Thickness: 4kA + 0.5kA 


WORST CASE CURRENT DENSITY: 
TBD 


TRANSISTOR COUNT: 150 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 


HFA1212/883 


-IN1 OUT1 NC 


OPERATIONAL 
AMPLIFIERS 


V+ 
NC 


+IN1 OUT2 


a zi ws eB) eo oe 
Ee rise a ag 
eat anes 


NC 


-«N2 


V- NC +IN2 
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SEMICONDUCTOR 


PRELIMINARY 


June 1994 


HFA1245/883 


Dual, High Speed, Low Power, Video 


Operational Amplifier with Output Disable 


Features 


e¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Low Supply Current 
Wide -3dB Bandwidth 530MHz (Typ) 
High Slew Rate 1050V/us (Typ) 
Excellent Gain Flatness (to 50MHz).... +0.11dB (Typ) 

0.02% (Typ) 
0.03 Deg. (Typ) 

60mA (Typ) 


5.9mA (Typ) 


Excellent Differential Gain 
Excellent Differential Phase 
High Output Current 

Individual Output Enable/Disable 


Output Enable / Disable Time 160ns/20ns (Typ) 


Applications 
Multiplexed Flash A/D Driver 
RGB Multiplexers and Preamps 
Video Switching and Routing 
Pulse and Video Amplifiers 
Wideband Amplifiers 
Hand Held and Miniaturized RF Equipment 


Battery Powered Communications 


Pinout 


Description 


The HFA1245/883 is a dual high speed, low power current 
feedback amplifier built with Harris’ proprietary complemen- 
tary bipolar UHF-1 process. 


This amplifier features individual TTL/CMOS compatible dis- 
able controls, which when pulled low, reduce the supply cur- 
rent and force the output into a high impedance state. This 
allows easy implementation of simple, low power video 
switching and routing systems. Component and composite 
video systems also benefit from this op amp’s excellent gain 
flatness, and good differential gain and phase specifications. 


Multiplexed A/D applications will also find the HFA1245/883 
useful as the A/D driver/multiplexer. 


The HFA1245/883 is a low power, high performance upgrade 
for the popular HA5022/883. 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE 


HFA1245MJ/883 -55°C to +125°C 14 Lead CerDIP 


HFA1245/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Spec Number 
File Number 


511112-883 
3743 


Specifications HFA1245/883 


Absolute Maximum Ratings Thermal Information 

Vouage EGiwean V4-80d Vs as x ctci nr icns s ced une se hewn wee 12V Thermal Resistance Ba Bjc 
Ditterenitial Wripttt VONEGG: 2c. cnesenecasaesenesavneesvads 5V GerDiP Package oscscess cass scans 75°CWW 20°C/W 
Voltage at Either Input Terminal ..................006. V+toV- Maximum Package Power Dissipation at +75°C 

Output Current (Note 1)................ Short Circuit Protected GerOlP PAGKAGS seiicacsccteesseceaestdemaenen saa 1.33W 
Output Current (50% Duty Cycle, Note 1) ................ 60mA ___— Package Power Dissipation Derating Factor above +75°C 

ANGER TAD OGRIG 6006 ne ead eeea ne eee ean ames +175°C COMP PAGKAOS isicewscde ccncxtcddasmanne rama 13.3mW/C 
EoD AGUNG. ccsrececcteves aces eeween sree necenees > 2000V 

Storage Temperature Range .............. -65°C < Ty < +150°C 

Lead Temperature (Soldering 10s)..............00008- +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating VsupPLy (tVs) STU UNSES Fras SOC SaDS Sow Tew He DTS SORES S +5V Ry 2 50Q 
Operating Temperature Range............. -55°C < Ty $ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppyy = +5V, Ay = +1, Re = 5609, Reource = 02 Ry = 1002, Voyr = OV, DIS = Floated, Unless Otherwise Specified. 


GROUP A rare 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE UNITS 


OS HE OT Ae 

p— 

Input Offset Voltage 125°C, -55°C 15 © a. 
na 5. ee - 
Le) 


Common Mode AVow = £1.8V a ae 


Rejection Rati V+ =3.2V, V- : 


AVcn = +1 2V 


V+ = 3.8V, V- = -6.2V 


V+ =6.2V, V- = -3.8V 


Power Supply AVsuppty = £1.8V 
Rejection Ratio V+ = 6.8V, V- = -5V 
V+ =3.2V, V- = -5V 


AVsuppLy = +1.2V 
V+ =6.2V, V- = -5V 
V+ = 3.8V, V- = -5V 


AVsuppty = +1.8V 


V+= a; V- = -6.8V 


AVsuppLy = +1.2V -55°C 
V+ = 5V, V- = 6.2V 
V+ = 5V, V- = -3.8V 
ae KS Se 


+125°C, -55°C 
+IN Current 


icaaatch +125°C, -55°C 


Non-Inverting Input 
(+IN) Current 


Channel-to-Channel 


Mode Sensitivity V+= 3.0V, V- = -6.8V “ 
3 +125°C 


V+ = 6.8V, V- = -3.2V 


AVom = #1.2V 
V+ = 3.8V, V- = -6.2V 
| V+ = 6.2V, V- = -3.8V 
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Specifications HFA1245/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: VsuppLy =t5V, Ay = +1, Re = 560Q, Rsource = 00, R, = 100Q, Vout = OV, DIS = Floated, Unless Otherwise Specified. 


ar 3 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE UNITS 


+25°C 
+125°C 


+IN Current Power PPSSigp AVsuppLy = +1.8V 
V+ = 6.8V, V- = -5V 
V+ =3.2V, V- = 


Supply Sensitivity 


-5V 


AVsuppty = +1 2V 
V+ = 6.2V, V- = -5V 


V+ =3.8V, V- = -5V 
Inverting Input (-IN) 


NPSSjgp | AVsuppty = £1.8V 
V+ = 5V, V- = -6.8V 
V+ = 5V, V- = -3.2V 
AVsuppLy =+1.2V 
V+ = 5V, V- = -6.2V 
V+ = 5V, V- = -3.8V 
Current 


Channel-to-Channel Vom = OV 
-IN Current Mismatch 


-IN Current Common 
Mode Sensitivity 


-55°C 


+25°C 
+125°C 


-55°C 


+25°C 
+125°C, -55°C 
+25°C 
+125°C, -55°C 
CMSipn | AVoy = £1.8V +25°C 
aaa cae = 
V+ =3.8V, V- = -6.2V 
V+ = 6.2V, V- = -3.8V 
AVsuppty = £1.8V 


V+ = 6.8V, V- = -5V 
V+ =3.2V, V- = -5V 


AVsuppLy = +1 .2V 
V+ =6.2V, V- = -5V 
V+ = 3.8V, V- = 


V+ = 5V, V- = -6.8V ae 


AVsuppLy = +1 .2V -55°C 
V+ = 5V, V- = -6.2V 
V+ = 5V, V- = -3.8V 


(—23_[ vescsse [est fv 


-IN Current Power 
Supply Sensitivity 


< 


Output Voltage 
Swing 


< 


< 


< 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppyy = +5V, Ay = +1, Re = 5609, Reoyrce = 02, Ry, = 100Q, Voyz = OV, DIS = Floated, Unless Otherwise Specified. 


GROUP A Heir 
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 


a 
Se 
a 
Se 
a 
Quiescent Power loc | RL = 1000 Ft 85°C | 5.6 | 64 | mA/Op Amp | 


< 


< 


< 


Vonso 


< 


< 


Output Current 


AMPLIFIERS 


ind [28 | arose [| 228 | mnop ane 
[28 __[ aoe [a2 | [msn are 
ty [ee [eee ee [mk 
[23 __[ vere sse [fos [ 
eel see 

NOTES: 


1. Output is short circuit protected to ground. Brief short circuits to ground will not degrade reliability, however continuous (100% duty cycle) 
output current must not exceed 30mA for maximum reliability. 


2. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSjpp . 
3. Guaranteed from Vout Test with Ry = 50Q, by: lout = Voy7/50Q. 


OPERATIONAL 


Disabled Power 
Supply Current 


Disabled Output 
Leakage Current 


Disable Input 
Current 


< 


Disable Input 
Logic Levels 


< 


< 


< 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[memeowePoenews wenn [st 
a 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HFA1245/883 


Die Characteristics 


DIE DIMENSIONS: 
69 x 92 x 19 mils + 1 mils 
1750 x 2330 x 483um + 25.4um 


METALLIZATION: 
Type: Metal 1: AlCu(2%)/TiW Type: Metal 2: AlCu(2%) 
Thickness: Metal 1: nal Thickness: Metal 2: 16kA + 0.8kA 
GLASSIVATION: 
Type: Nitride 


Thickness: 4kA + 0.5kA 
WORST CASE CURRENT DENSITY: TBD 
TRANSISTOR COUNT: 150 
SUBSTRATE POTENTIAL (Powered Up): Floating (Recommend Connection to V-) 


Metallization Mask Layout 
HFA1245/883 


-iN1 OUT1 GND (NOTE 1) 


+IN1 
eacirs : 
a ‘s, nia “uml + ‘mie LS 
a Fei — "if Rul 
DISABLE1 iv. 
eo aL 
y- ele 
ms norm. oes 
‘ an. 
DISABLE2 ce pet! a ee are 
i “eal. rai 
a" aie ote - 
+IN2 


-IN2 V- 


NOTE: 


OPERATIONAL 
AMPLIFIERS 


V+ 


NC 


NC 


OUT2 


1. This is an optional GND pad. Users may set a GND reference, via this pad, to ensure the TTL compatibility of the DISABLE inputs when 
using asymmetrical supplies (e.g. V+ = 10V, V- = OV). See the “Application Information” section for details. 
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FiARRIS 


SEMICONDUCTOR 


HFA1412/883 


Quad, High Speed, Low Power, 
Video Closed Loop Buffer 


PRELIMINARY 


June 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


User Programmable For Closed-Loop Gains of +1, -1 
or +2 Without Use of External Resistors 


Standard Operational Amplifier Pinout 


Description 


The HFA1412/883 is a quad closed loop Buffer featuring 
user programmable gain and high speed performance. Man- 
ufactured on Harris’ proprietary complementary bipolar 
UHF-1 process, this device offers wide -3dB bandwidth of 
340MHz, very fast slew rate, excellent gain flatness and high 
Output current. 


A unique feature of the pinout allows the user to select a volt- 


e Low Supply Current........... 5.9mA/Op Amp (Typ) age gain of +1, -1, or +2, without the use of any external 
components. Gain selection is accomplished via connec- 

* Excellent Gain Accuracy.............. 0.99V/V (TYP) tions to the inputs, as described in the “Application Informa- 

e Wide -3dB Bandwidth ............... 340MHz (Typ) _ tion” section. The result is a more flexible product, fewer part 
types in inventory, and more efficient use of board space. 

e Fast Slew Rate ...............2008- 1155V/us (Typ) 

: Compatibility with existing op amp pinouts provides flexibility 
¢ High Input Impedance.................. 1MQ (Typ) to upgrade low gain amplifiers, while decreasing component 
¢ Excellent Gain Flatness (to 50MHz).... +0.02dB (Typ) Count. Unlike most buffers, the standard pinout provides an 

upgrade path should a higher closed loop gain be needed at 
e Fast Overdrive Recovery............... <10ns (Typ) a future date. 
Applications ; : 
PP Ordering Information 
e Flash A/D Driver 

; TEMPERATURE 
e Wideband Amplifiers 
¢ RF/IF Signal Processing 
¢ Medical Imaging Systems 
Pinout 

HFA1412/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |I.C. Handling Procedures. 
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Specifications HFA1412/883 


Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and V- ....... ccc cece eee eee eee 12V Thermal Resistance Osa Bc 
Voltage at Either Input Terminal..................005- V+ to V- CerDIP Package ..............00. 75°C/WW 20°C/W 
Output Current (Note 1)................ Short Circuit Protected | Maximum Package Power Dissipation at +75°C 

Output Current (50% Duty Cycle, Note 1) ................ 60mA Ota POO 6 cane iaewkeden abn seneeseudaseeees 1.33W 
SUNCUON TEMPSIBING. ccs cessscesceseecvensoaea see +175°C Package Power Dissipation Derating Factor above +75°C 

Bo PA 6 oto i0kds oo ebo0ns dotwnce ceendadennnde > 2000V CGF PaGe oc cen scvcsaduactesvanaxevaons 13.3mWPC 
Storage Temperature Range .............. -65°C < Ty $ +150°C 

Lead Temperature (Soldering 10s)................005. +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating VsuppLy (+Vs) CoS TE HO CNN ONE we dea eae ewe ES +5V Ry 2 50Q 
Operating Temperature Range............. -55°C < Ta S$ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


OPERATIONAL 
AMPLIFIERS 


) LIMITS | 
GROUP A 
PARAMETERS SUBGROUPS | TEMPERATURE UNITS 
28 
Rejection Ratio V+ = 6.8V, V- =-5V : 
V+ = 5V, V- = 6. 8V 
(+IN) Current 


ee 
—— i 
+125°C, -55°C 

Common Mode AVcy = +1.8V 

AVow = £1.2V -55°C 

V+ = 3.8V, V- = -6.2V 

V+ = 6.2V, V- = -3.8V 

eae Sa EGaLILEE 

AVsuppty = £1.2V 3 -55°C 42 

V+ = 5V, V- = -6.2V 

V+ = 5V, V- = -3.8V 


Device Tested at: VsuppPLy = 25 Ay = +1, Rsource = OQ, Ry = 100, Vout = OV, Unless Otherwise Specified. 
Voltage 
+125°C, -55°C 
a 
Rejection Ratio V+ = 3.2V, V- = -6.8V 
+IN Current 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppyy = t5V, Ay = +1, Rsource = 09, Ry, = 1009, Voyz = OV, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS 


SUBGROUPS | TEMPERATURE ) MIN | MAX | UNITS 


Mode Sensitivity V+ = 3.2V, V- = -6.8V ; 


=e a ee al el el 
V+ =3.8V, V- = -6.2V 

V+ = 6.2V, V- = -3.8V 

a 
2s | vacwe [om [| 
es ee 
ee ee 
ee 
ce ee 
(2s | vasoee [aces [ons [ww 
ce ee 
(2s | vaseae [ace [os | wv 
ce ee 


+IN Resistance 


Ay = +1 
Vin =-1Vto+1V 


Avp; 


Ay =-1 
Vin =-1V to +1V 


Avni 


+ 
F As 


Ay = +2 
Vin =-1V to+1V 


Avp2 


Channel-to-Channel 
Gain Mismatch 


Ay = +1 
VIN =-1Vto+1V 


Ay =-1 
VIN =-1Vto+1V 


ae 


AAvp2 Ay = +2 


Vin =-1V to +1V 


Output Voltage 
Swing 


VoP100 


Von100 


Output Voltage 
Swing 


Vopso 


Vonso 


; 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Vsyppyy = t5V, Ay = +1, Rsource = 02, Ry = 1009, Voyz = OV, Unless Otherwise Specified. 


GROUP A 
SUBGROUPS 
+25°C 
+125°C 
-55°C 
+25°C 
+125°C 
-55°C 


Quiescent Power +25°C 
Supply Current 


NOTES: = ” 
1. Output is short circuit protected to ground. Brief short circuits to ground will not degrade reliability, however continuous (100% duty cycle) 5 ti 
output current must not exceed 30mA for maximum reliability. 

2. Guaranteed from +IN Common Mode Rejection Test, by: +Riy = 1/CMSipp . = i 
3. Guaranteed from Voyr Test with R, = 50Q, by: loyr = Voy1/502. a = 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[ramon Poanawe Peony 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HarRRis D0G401/883, DG403/883 
seuicowpueron DG405/883 


Monolithic CMOS Analog Switches 


June 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


ON-Resistance <35Q 

Low Power Consumption (Pp <35y.W) 

Fast Switching Action 

- ton <150ns 

- torr <100ns 

Low Charge Injection 

DG401/883 Dual SPST; Replaces HI-5041/883 


DG403/883 Dual SPDT; Replaces DG190/883B, 
IH5043/883B, IH5151/883B, HI-5051/883, HI-5043/883B 


DG405/883 Dual DPST; Replaces DG184/883B, 
HI-5045/883, 1IH5145/883B 


TTL, CMOS Compatible three different devices provide the equivalent of two SPST 3 
ti (DG401/883), two SPDT (DG403/883) or two DPST —“” 
oui oe Spee Een (DG405/883) relay switch contacts with CMOS or TTL level < = 
Applicati activation. The pinout is similar, permitting a standard layout = © 
pplications to be used, choosing the switch function as needed. Ty > 
* Audio Switching La 
Ordering Information 5} 


e¢ Battery Operated Systems 
¢ Data Acquisition 
Hi-Rel Systems 
Sample and Hold Circuits 
Communication Systems 


Pinouts 
DG401/883 
(CERDIP) 
TOP VIEW 


(NC) NO CONNECTION 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Description 


The DG401/883, DG403/883 and DG405/883 monolithic 
CMOS analog switches have TTL and CMOS compatible 
digital inputs. 

These switches feature low analog ON resistance (<35Q) 
and fast switch time (toy <150ns). Low charge injection sim- 
plifies sample and hold applications. 


The improvements in the DG401/403/405/883 series are 
made possible by using a high voltage silicon-gate process. 
An epitaxial layer prevents the latch-up associated with older 
CMOS technologies. The 44V maximum voltage range per- 
mits controlling 30V peak-to-peak signals. Power supplies 
may be single-ended from +5V to +34V, or split from +5V to 
t17V. 


The analog switches are bilateral, equally matched for AC or 
bidirectional signals. The ON resistance variation with ana- 
log signals is quite low over a +15V analog input range. The 


TEMPERATURE 
PART NUMBER RANGE 


DG401AK/883 -55°C to +125°C | 16 Lead CerDIP 


DG403AK/883 -55°C to +125°C | 16 Lead CerDIP 
DG405AK/883 -55°C to +125°C | 16 Lead CerDIP 


DG403/883, DG405/883 
(CERDIP) 
TOP VIEW 


(NC) NO CONNECTION 


Spec Number 


512046 
3703 


DG401/883, DG403/883, DG405/883 


Functional Diagrams 
DG401/883 DG403/883 DG405/883 


S; ¢ 


IN; ¢ 


IN © 


Soo 


Schematic Diagram 


a a wa 


S9SOURCE 
\- 
. i 
VIN 
V+ 
- _i[k;o™ 
\Y- e 


Truth Table 


DG401/883 DG403/883 DG405/883 
SWITCH SWITCH 1, 2 SWITCH 3, 4 SWITCH 


NOTE: Logic “0” <0.8V. Logic “1” >2.4V. 
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Specifications DG401/883, DG403/883, DG405/883 


Absolute Maximum Ratings Reliability Information 

WHI Fe cone cl bead Ceres dhtinsees 2 hesewes 546uee sek +44.0V Thermal Resistance (Max) Bc 85a 

ONE TS Worx cne den sande geceksdscdchisbdGednetsenees 25V CarliP PaGKAUe x iccawew cesdeneu aes 18°C/W ss 75°C/W 

Me ccs weesnaseesuntecee esganaae (GND - 0.3V) to (VC+) +0.3V. Operating Temperature (A Suffix).............. -55°C to +125°C 

Digital Inputs (Note 1), Vs,Vp..... (V-) -2V to (V+) + 2V or 30mA, Junction Temperature (CerDIP)................00000es +175°C 
Whichever Occurs First 

Continuous (Any Terminal) Current, (Note 1) .............. +30mA 

Peak Current, S or D (Note 1) ..... 0.2 ee eee eee ees +100mA 

(Pulsed ims, 10% Duty Cycle) 
Storage Temperature Range (A Suffix) ......... -65°C to +125°C 
Lead Temperature (Soldering 10s)................005. +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Voltage Range................. cece eee eee $20Y Bias INPUT HION VONAGE. .sca cnc ek siden neeeee ew een ganda 2.4V Min 
Operating Temperature Range................ -55°C to+125°C ~— Input Rise and Fall Time............ 2. eee eee ee eee 20ns 
INDUE LOW VONAGE occ vac ccedever aes cee ens ae eau nes 0.8V Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at V+ = +15V, V- = -15V, V, = 5V, Unless Otherwise Specified 


GROUP A mrs 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE Cama UNITS 


ON Resistance lo = -10MA, Vp = +10V 
. ° +125°C, -55°C a ee 5 op 
Delta Drain-to-Source Delta V+ = +16.5V, V- = -16.5V, a - -s 
ON Resistance Rpsion) Is = -10mA, 12 °C. °C a rs) 
Source OFF Leakage Current | Igor) _| V+ = H168V, V-=-16.5V, ee ee et 
1S) 


eticetieadeiaiiied oe ee 
V+ = +16.5V, V- = -16.5V, ee ee ee 0 
wei towie Pe esc TT e20 Ta 
Drain OFF Leakage Current Ipjorr) | V+ = +16.5V, V- = -16.5V, | +c | =| 4025 | nA | 
seat ioee Pe esc TT e20 Tm 
V+ = +16.5V, V- = -16.5V, ee ee ee ee 
seem Pe tec eo Ta 
a 


| 4125°C 


Low Level Input Current ie Vin Under Test = 0.8V, | _— a £1. = 
All Others = 2.4V 

High Level Input Current Vin Under Test = 2.4V, +25°C, +125°C 
All Others = 0.8V 


Positive Supply Current I+ V+ = 16.5V, V- =-16.5V, | 425°C +1 } +1.0 


Negative Supply Current V+ =+16.5V, V- = -16.5V, ea ee ee en pA 
Logic Supply Current I, V+ =+16.5V, V- = -16.5V, ee yA 


Vin OV or 5V +125°C, -55°C 


V+ = +16.5V, V- = -16.5V, 
Vg = Vp = +15.5V 


Channel ON Leakage 
Current 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at V+ = +15V, V- = -15V, V, = 5V, Unless Otherwise Specified 


LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE | min | MAX UNITS 
ton 


Turn On Time 


Turn Off Time 
+125°C 


ee 


Break-Before-Make R, = 300Q, C, = 35pF +25°C 
Time Delay 
(DG403 Only) 


NOTE: 
1. Signals on Sy, Dy, or INy exceeding V+ or V- will be clamped by internal diodes. Limit forward diode current to maximum current ratings. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


SUBGROUPS (SEE TABLES 1 AND 2) 
[eemtosdewmeme ft 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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DG401/883 


Die Characteristics 


DIE DIMENSIONS: 
2150um x 1720um x 485 + 25um 


METALLIZATION: 
Type: Si - Al 
Thickness: 12kA + 1kA 


GLASSIVATION: 
Type: Nitride 
Thickness: 8kA + 1kA 


WORST CASE CURRENT DENSITY: 
1.5 x 10°A/cm? 


Metallization Mask Layout 


, 
’ 


rl ry 


DG401/883 
D1 $1 
oe ji pds ” —_ SRR AE RARER RR st 
Coe la ar) IN1 
o aia rs 


e 

g 
r 

g 


4 4, 

p o 

wh fia a 
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1.5 x 10°A/cm? 


Metallization Mask Layout 
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HaRRis DG411/883, DG412/883 
SEMICONDUCTOR DG413/883 


August 1994 Monolithic Quad SPST CMOS Analog Switches 


Features Description 


This Circuit is Processed in Accordance to MIL-STD- The DG411/883 series monolithic CMOS analog switches 
883 and is Fully Conformant Under the Provisions of are drop-in replacements for the popular DG211 and DG212 


Paragraph 1.2.1. series devices. They include four independent single pole 
e ON-Resistance <35Q Max throw (SPST) analog switches, and TTL and CMOS compat- 
e Low Power Consumption (Pp <35y.W) ible digital inputs. 
¢ Fast Switching Action These switches feature lower analog ON resistance (<352) 
- ton <175ns and faster switch time (toy <175ns) compared to the DG211 
- torr <145ns or DG212. Charge injection has been reduced, simplifying 


¢ Low Charge Injection sample and hold applications. 


Upgrade from DG211/DG212 The improvements in the DG41 1/883 series are made possi- 
, ble by using a high voltage silicon-gate process. An epitaxial 

¢ TTL, CMOS Compatible : ; 
pa layer prevents the latch-up associated with older CMOS 


e Single or Split Supply Operation technologies. The 44V maximum voltage range permits con- 

. . trolling 40Vp.p signals. Power supplies may be single-ended 
Applications from +5V to +34V, or split from +5V to +20V. 
¢ Audio Switching The four switches are bilateral, equally matched for AC or bidi- ru} 
¢ Battery Operated Systems rectional signals. The ON resistance variation with analog sig- ° 7) 
¢ Data Acquisition nals is quite low over a +15V analog input Tange. The s > 
« HiRel Systerns switches in the DG41 1/883 and DG412/883 are identical, dif- < © 

fering only in the polarity of the selection logic. Two of the n>) 

¢ Sample and Hold Circuits switches in the DG413/883 (#1 and #4) use the logic of the fe) = 
¢ Communication Systems DG211 and DG411/883 (i.e. a logic “O” turns the switch ON) 7 


and the other two switches use DG212 and DG412/883 posi- 
tive logic. This permits independent control of turn-on and 
ee §6fon times jor SPOT coniguations, perniiting “preak 
Ordering Information before-make” or “make-before-break” operation with a mini- 


mum of external logic. 
[PARTNUMBER | TEMP.RANGE | PACKAGE 


¢ Automatic Test Equipment 


Pinout Functional Diagr @MS Four SPST Switches per Package Switches Shown for Logic “1” Input 
DG411/883, DG412/883, DG411/883 DG412/883 DG413/883 
DG413/883 (CERDIP) 


TOP VIEW 


IN; © IN, @ 
INg © 
IN3 C 


IN3 “4 


INg S 


INg ° 


(NC) NO CONNECTION 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |I.C. Handling Procedures. Spec Number 51 2043 
C ight © Harris C tion 1994 5 
opyright © Harris Corporation 4-9 File Number 3681 


DG41 1/883, DG412/883, DG413/883 


Pin Description TRUTH TABLE 


PIN SYMBOL DESCRIPTION DG411/ DG412/ 
883 883 DG413/883 


ptf Ny Logic Control for Switch 1 
SWITCH 
p2] om | Drain (Output) Terminal for Switch 1 LOGIC SWITCH 2,3 
ReACEES 
ee 
NOTE: Logic “0” <0.8V. Logic “1” 22.4V. 


a 

a 
ee Co 
a 
a 
ee 
Pe [om [secs 
a 
a 
a 
se 
ref 
rel 


Drain (Output) Terminal for Switch 2 
Logic Control for Switch 2 
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Absolute Maximum Ratings Thermal Information 

OT Wirn ainrtas so e9sbanecs onesedees eeenwesesnceeeset 44V__ Thermal Resistance (Note 3) Oya 8jc 

N08 utah a cdddent 6c id bksee edanngdoeadensiesx 25V CerDIP Package .....sessscssnsvens B5°C/W 24°C /W 

Vy (NGG: 2) cscs cress siasertscnanes (GND -0.3V) to (V+) +0.3V Junction Temperature ........ 0... ccc eee cence +175°C 

Digital Inputs, Vs, Vp (Note 2) ..... (V-) -2V to (V+) +2V or 30mA, Operating Temperature (A Suffix).............. -55°C to +125°C 
Whichever Occurs First 

Continuous Current (Any Terminal) .................000- 30mA 

Current, S or D (Pulsed ims, 10% Duty Cycle)........... 100mA 

Storage Temperature Range (A Suffix) ......... -65°C to +125°C 

Lead Temperature (Soldering 10s).................05. +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Voltage Range .............. cece cece eens #20V Max InputHigh VONAGG. « ciis ven ccdasvcwexesesdeasnaens 2.4V Min 
Operating Temperature Range................ -55°C to+125°C = Input Rise and Fall Time.............. 0. cece eee eee ee eee <20ns 
pe LW Ve ia iced come ee ocean acne enemas aa 0.8V Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: V+ = +15V, V- = -15V, V, = 5V, GND = OV, Unless Otherwise Specified 


GROUP A aes 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN | 
Drain-to-Source Rosiony | V+ = +13.5V, Vin = 0.8V = +25°C, -55°C ce 


ON Resistance V- =-13.5V, 
DG411/883 cca psec | co | 45 | 8 
DG412/883 Vw=24v | 4,3 | 425°C, -55°C | 0 | 35 | a | 
ee 
Vin = 0.8V oF +25°C, 55°C | 0 | 35 | 2 | 
si a me pe tet a 
V+=+10.8V, |Vy=08V | 1,3 | +25°C,-55°C | 0 | 80 | 2 | 
ee pe tase | co | 100 | 2 
Vo=3.0vand |Vw=24v [1,3 | +25°%,-55°° [ 0 [ 80 | 2 
8.0V pe stz5rc | co | 00 | 2 
Vin=0.8Vor{ 1,3 | +25°C,-55°C | 0 | 80 | 2 | 
eMoeT 2 [+c [oo [100 [ a | 
V- = 1600, [2.3 | +128°,-s5%6 | -20 | +20 | nA 
ve=t55v  fVw=0ev [1 [4250 | -0.25 [4025[ na _| 
| 23 | +125°C, 55°C | -20 | +20 | nA | 
Viv=0.8Vor] 1 | 425°C | -0.25 | +0.25| nA _| 
2.4V (Note 1) rT 3a | +125°C, -55°C | -20 | +20 | nA | 


DG413/883 


SWITCHES 


CMOS ANALOG 


DG41 1/883 


DG412/883 


DG413/883 


Source OFF Leakage Current 
DG41 1/883 
DG412/883 


DG413/883 


DG411/883 V+ = 16.5V, 


ede [2,3 | +1260, 65°C | -20 | +20 | nA | 
DG412/683 Ve=-t55v [Vw=08v | 1 | 425°C | -025| +025| nA | 


| 2,3 | +125°C, 55°C | -20 | +20 | nA 
Viy=0.8Vor{ 1 | 425°C | -0.25 | 40.25 | nA_| 
eee LT 2.3 | +1265", -s5°¢ | 20 [ +20 [na | 


DG413/883 
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TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: V+ = +15V, V- = -15V, V, = 5V, GND = OV, Unless Otherwise Specified 


GROUP A errs 
PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE | MIN | 


Drain OFF Leakage Current lojorr) | V+ = 16.5V, Vin = 2.4V a 
DG411/883 i me +125°C, -55°C | -20 | +20 | nA | 
par2/883 verisev’  [vwsoav [1 | 25 | 026 | so2s| na 

[2.3 | ia, <5 | -20 | 20 | ma 
2.4V (Note 1) +125°C, -55°C | -20 | +20 | nA | 
vows [2,8 | 1260, 56° | 20 | +20 | na 
+125°C, -55°C +20 


Vin = 0.8V or +25°C +0.25} nA 


2.4V (Note 1) | 2o | +#125°C, -55°C +20 nA 


Is(on) sy Ses +125°C, -55°C 
Ss D 


DG413/883 


DG411/883 


DG412/883 


oO 
ho 
on 


DG413/883 


Channel ON Leakage Current 
DG411/883 
DG412/883 


=| 
> 


sh 


+25°C 
+125°C, -55°C 
+25°C, +125°C, 


ee 
o 
A 


DG413/883 


Input Current with Vj, Low 


+125°C, -55°C 
Vin = 0.8V or 
2.4V (Note 1) 


a 
al 
on 


Input Under Test = 0.8V, 


All Others = 2.4V -55°C 
Input Current with Vi, High Input Under Test = 2.4V, +25°C, +125°C, +0.5 
All Others = 0.8V -55°C 


= 
ro) 


V+ = 16.5V, V- = -16.5, 
Vin = OVor 5.0V 


+125°C, -55°C 


2 
+125°C, -55°C 
+125°C, -55°C 
+125°C, -55°C 
+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


Positive Supply Current 


+/+ 
=|an 
olo 


V+ = 13.2V, V- = OV, 
Vin = OVor 5.0V 
Vi = 5.25V 


V+ = 16.5V, V- = -16.5, 
Vin = OV or 5.0V 

V+ = 13.2V, V- = OV, 
Vin = OV or 5.0V 

V, = 5.25V 


Negative Supply Current 


SPERL PEED BPbL BEL = sbbbl bbb pp 


V+ = 16.5V, V- = -16.5, 
VIN = OV or 5.0V 


Logic Supply Current 


+/+ 
=| 
olo 


V+ = 13.2V, V- = OV, 
Vin = OV or 5.0V 
V, = 5.25V 


V+ = 16.5V, V- = -16.5, 
Vin = OV or 5.0V 


+ 
on 
ro) 


Ground Current 


V+ = 13.2V, V-= 
VIN = OV or 5.0V 
V, = 5.25V 


OV, 


ine) 
aie 
Gw 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: V+ = +15V, V- = -15V, V, = 5V, GND = OV, Unless Otherwise Specified 


GROUP A ee 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN | 


R, = 3002 


HE = oe op 
V+ = 12V, V- = OV, +25°C,-55°C | 0 | 125 | ns | 
CL cod 35pF, Vs = +8V, 4+125°C 140 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1) 
Device Tested at: V+ = +15V, V- = -15V, V, = 5V, GND = OV, Unless Otherwise Specified 


PARAMETERS SYMBOL CONDITIONS — TEMPERATURE en UNITS 


Charge Injection See Figure 2, Vg = OV, Rg = 02, | 425°C +100 


Oo 
i o, 
See Figure 2, ; +25 | 425°C +100 | pC | ° w 
Ve = 6V, Re = 0Q, Ta = +25°C — pc <q Lu 
NOTES: - = 
1. Vin = Input Voltage to Perform Proper Function. 2 = 
. Signals on Sy, Dy or INy exceeding V+ or V- will be clamped by internal diodes. Limit forward diode current to maximum current ratings. Ss) 


2 
3. All leads soldered or welded to PC board. 
4 


. Parameters listed in Table 3 are controlled via design or process and are not directly tested at final production. These parameters are lab 
characterized upon initial design release or upon design changes. These parameters are guaranteed by characterization based upon 
data from multiple production runs which reflect lot to lot and within lot variation. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[asin cocalPwanewe eeu [| 
a 
[oonecomvenine PN 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
2760um x 1780um x 485 + 25um 


METALLIZATION: 
Type: SiAl 
Thickness: 12kA + 1kA 


GLASSIVATION: 
Type: Nitride 
Thickness: BkA + 1kA 


WORST CASE CURRENT DENSITY: 
1.5 x 10°A/cm? 


Metallization Mask Layout 
DG411/883, DG412/883, DG413/883 


fr 
aalireii 13 3 | V+ SUBSTRATE 


tat LS a: 


“| we 
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DG44 1/883 
DG442/883 


Monolithic Quad SPST CMOS Analog Switches 


Gq HARRIS 


SEMICONDUCTOR 


June 1994 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- The DG441/883 and DG442/883 monolithic CMOS analog 
883 and is Fully Conformant Under the Provisions of switches are drop-in replacements for the popular DG201A/ 


e 2 '&) 
Applications The four switches are bilateral, equally matched for AC or bidi- ° 7) 
e Audio Switching rectional signals. The ON resistance variation with analog sig- < ~~ 
nals is quite low over a +5V analog input range. The switches ZO 

Sadie tale pica in the DG441/883 and DG442/883 are identical, differing only “= 
¢ Data Acquisition in the polarity of the selection logic. oO = 
e¢ Hi-Rel Systems x 


Pinout 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 


Paragraph 1.2.1. 
ON-Resistance 85Q Max 
Low Power Consumption (Pp <1.6mW) 


Fast Switching Action 
- ton <250ns 
= torr <120ns (DG441/883) 


Low Charge Injection 

Upgrade from DG201A/883/DG202/883 
TTL, CMOS Compatible 

Single or Split Supply Operation 


Sample and Hold Circuits 
Communication Systems 
Automatic Test Equipment 


DG441/883, DG442/883 
(CERDIP) 
TOP VIEW 
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883 and DG202/883 series devices. They include four inde- 
pendent single pole single throw (SPST) analog switches, 
TTL and CMOS compatible digital inputs, and a voltage ref- 
erence for logic thresholds. 


These switches feature lower analog ON resistance (<85Q) 
and faster switch time (toy <250ns) compared to the 
DG201A/883 and DG202/883. Charge injection has been 
reduced, simplifying sample and hold applications. 


The improvements in the DG441/883 series are made possi- 
ble by using a high voltage silicon-gate process. An epitaxial 
layer prevents the latch-up associated with older CMOS 
technologies. The 44V maximum voltage range permits con- 
trolling 40V peak-to-peak signals. Power supplies may be 
single-ended from +5V to +34V, or split from +5V to +20V. 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


DG441AK/883 -55°C to +125°C 16 Lead CerDIP 
DG442AK/883 -55°C to +125°C 16 Lead CerDIP 


Functional Diagrams 
DG441/883 


DG442/883 


IN; © 


IN2 e 


IN, ¢ 


INg ‘ 


SWITCHES SHOWN FOR LOGIC “1” INPUT 


Spec Number 512044 
File Number 3687 


DG441/883, DG442/883 


Pin Description TRUTH TABLE 


[ew [sweo | __oeSCnPTION 
a 
[2 _[oran Capi ennai 
a 
se 
oe 
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Specifications DG441/883, DG442/883 


Absolute Maximum Ratings Thermal Information 

VE Wy ccccasassiesdassciasceuevasngsiecaasscadovs 44V_ Thermal Resistance (Max, Note 3) Oya Bic 

OE Pe dacdnk ecduedeswesdebes take eeenedd bene euer 25V CarDiP Package ..cicccssrasvoncene B5°C/Ws25°C/W 

Digital Inputs, (Note 1)........... (V-) -2V to (V+) +2V or 30mA, Junction Temperature ............ 0. ccc ee eee eee ees +175°C 
Whichever Occurs First Operating Temperature (A Suffix) .............. -55°C to +125°C 

Continuous Current, S or D (Note 1).............. cee eee ee +30mA 

Peak Current, S or D (Note 1) ...... 20... . cee cece eee eee +100mA 

Storage Temperature Range (A Suffix) ......... -65°C to +150°C 

Lead Temperature (Soldering 10s).................00- +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Voltage Range ............. cee eee eee eee 220V Max input High VONEGG. 20.60 cccsessscevescasassasenaws 2.4V Min 
Operating Temperature Range..... aeheteenes -55°C to +125°C = Input Rise and Fall Time... 1... 6. kee eee eee 20ns 
put LOW VONAGE... ccc cei cctecceseecsensecanens 0.8V Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: -55°C < Ty < +125°C, V+ = +15V, V- = -15V, Unless Otherwise Specified 


GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE 
Drain-to-Source ON Resistance} Rogony a +25°C, -55°C pee 


ee 
3 | ascese [pw [a 


aa arcese | [mo [a 


ie [arene | [of a 


DG441/883 


DG442/883 


SWITCHES 


CMOS ANALOG 


DG441/883 


DG442/883 V+ = +10.8V, — a +25°C, -55°C | - | 160 | a 
V- = OV, 
ls =-10mA, +125°C 
Vp = 3.0V 

as wns [re a 

V- = -16.5V, 

DG441/883 Ve = F155V, +125°C, -55°C nA 
Vp = #15.5V 

sonata oe 


Spec Number 512044 
4-17 


Specifications DG441/883, DG442/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: -55°C < Ty < +125°C, V+ = +15V, V- = -15V, Unless Otherwise Specified 


GROUP A 
PARAMETERS SYMBOL CONDITIONS i TEMPERATURE LIMITS UNITS 


Drain OFF Leakage Current | Ipgorr pan cnn 


ee OS 


re 

V- = -16.5V, 

= a 
ve ay, 


Input Current with Vi Low ie Vin Under Test = 0.8V, +25°C, +125°C, - pA 
All Others = 2.4V 55°C 

Input Current with Vy High Vin Under Test = 2.4V, +25°C, +125°C, - 
All Others = 0.8V 55°C 


Positive Supply Current I+ | V+=16.5V, V-=-16.5V, Viy = OV 425°C, +125°C, - oon ia 


55°C 
V+ = 16.5V, V- = -16.5V, Vin = 5V 


DG44 1/883 


DG442/883 


Channel ON Leakage Current Ip(ony + | Vin =0.8V | V+ = +16.5V, 


Ison) 


DG441/883 


DG442/883 


V+ = 13.2V, V- = OV, Viy = OV 
V+ = 13.2V, V- = OV, Viy = 5V 


Negative Supply Current V+ = 16.5V, V- = -16.5V, Vin, = OV 


yA 
re ee ee 
re ee ee 
ee ee ee 
re ee 
Tie [vasa [ao | [ow 
ee ee 
ars 


+25°C, +125°C, - 


V+= 16.5V, V- =-16.5V, Vin = 5V 


V+ = 13.2V, V- = OV, Viy = OV 


V+ = 13.2V, V- = OV, Viy = 5V 


Ground Current V+= 16.5V, V- =-16.5V, Vin = OV 
V+ = 16.5V, V- = -16.5V, Vin =5V 
V+ = 13.2V, V- = OV, Vin = OV 


V+ = 13.2V, V- = OV, Vin = 5V 
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Specifications DG441/883, DG442/883 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: -55°C < Ty <s +125°C, V+ = +15V, V- = -15V, Unless Otherwise Specified 


LIMITS 
PARAMETERS | MIN | MAX UNITS 


Turn ON Time 


DG441 CL = 90Dr, Vs =210¥, 
R, = 1kQ 


+125°C, -55°C 


V+ = 12V, V- = 0V, 
C, = 35pF, Vg = 8.0V, Ry = 1kQ 


V+ = 12V, V- = OV, 
C, = 35pF, Vg = 8.0V, Ry = 1kQ 


oOo 
So 


Q 


Turn OFF Time 


DG441 C, = 35pF, Vs = t10V, +25°C 
R, = 1kQ 


DG441, DG442 V+ = 12V, V- = OV, +25°C, +125°C, 
C, = 35pF, Vs = 8.0V, R, = 1kQ -55°C 


NOTES: 
1. All leads soldered to PC Board. 
2. Room: +25°C. Cold: A suffix -55°C, D suffix -40°C. Hot: A suffix +125°C, D suffix +85°C. 
3. Dissipation rating assumes device is mounted with all leads soldered to printed circuit board. 
4. Typical values are for DESIGN AID ONLY, not guaranteed nor production tested. 


CMOS ANALOG 
SWITCHES 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1 AND 2) 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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DG441/883, DG442/883 


Die Characteristics 


DIE DIMENSIONS: 
2760um x 1780um x 485 + 25um 


METALLIZATION: 
Type: SiAl 
Thickness: 12kA se 1kA 


GLASSIVATION: 
Type: Nitride 
Thickness: 8kA + 1kA 


WORST CASE CURRENT DENSITY: 
1.5 x 10°A/cm? 


Metallization Mask Layout 


DG441/883, DG442/883 


“ me ae 
a] (12) NC 


: aw 


(13) V+ SUBSTRATE 


GND (5) 


S4 (6) 
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Features 


e¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


ON-Resistance 100Q (Max) 

¢ Low Power Consumption (Pp <1.2mW) 
¢ Fast Transition Time (300ns Max) 

Low Charge Injection 

¢ TTL, CMOS Compatible 

¢ Single or Split Supply Operation 


Applications 
e Battery Operated Systems 
¢ Data Acquisition 


DG406/883 
DG407/883 


Single 16-Channel/Differential 
8-Channel CMOS Analog Multiplexers 


Description 


The DG406/883 and DG407/883 monolithic CMOS analog 
multiplexers are drop-in replacements for the popular 
DG506A/883 and DG507A/883 series devices. They each 
include an array of sixteen analog switches, a TTL and 
CMOS compatible digital decode circuit for channel selec- 
tion, a voltage reference for logic thresholds, and an 
ENABLE input for device selection when several multiplexers 
are present. 


These multiplexers feature lower signal ON resistance 
(<100Q) and faster transition time (trpans <250ns) com- 
pared to the DG506A/883 and DG507A/883. Charge injec- 
tion has been reduced, simplifying sample and hold 
applications. 


The improvements in the DG406 series are made possible 


© Medical Instrumentation by using a high voltage silicon-gate process. An epitaxial 
layer prevents the latch-up associated with older CMOS 


¢ Hi-Rel Systems technologies. The 44V maximum voltage range permits con- 


¢ Communication Systems trolling 30Vp.p signals when operating with +15V power sup- 
e Automatic Test Equipment | plies. 

2) 
—_ SCT Sixteen Switches are bilateral, equally matched for AC or 8 oc 
Ordering Information bidirectional signals. The ON resistance variation with ana- z ~, 
log signals is quite low over a +5V analog input range. z = 
PART TEMPERATURE a 
NUMBER RANGE 05 
=) 
DG406AK/883 -55°C to +125°C | 28 Lead CerDIP = s 


DG407AK/883 -55°C to +125°C | 28 Lead CerDIP 


Pinouts 
DG406/883 DG407/883 
(CERDIP) (CERDIP) 
TOP VIEW TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 20414 -883 
Copyright © Harris Corporation 1993 5.3 ie Number 3720 


om — DG408/883 
SEMICONDUCTOR DG409/883 


Single 8-Channel/Differential 
June 1994 4-Channel CMOS Analog Multiplexers 


Features Description 


e This Circuit is Processed in Accordance to MIL-STD- The DG408/883 Single 8-Channel and DG409/883 Differen- 
883 and is Fully Conformant Under the Provisions of _ tial 4-Channel monolithic CMOS analog multiplexers are 


Paragraph 1.2.1. drop-in replacements for the popular DG508A and DG509A 

e ON-Resistance 1002 Maximum (425°C series devices. They each include an array of eight analog 

( switches, a TTL/CMOS compatible digital decode circuit for 

¢ Low Power Consumption (Pp <11mW) channel selection, a voltage reference for logic thresholds 

¢ Fast Switching Action and an ENABLE input for device selection when several mul- 
- trrans <250ns tiplexers are present. 

- toworF(EN) <150ns The DG408/883 and DG409/883 feature lower signal ON 

¢ Low Charge Injection resistance (<100Q) and faster switch transition time (trRans 


<250ns) compared to the DG508A or DG509A. Charge 
Upgrade from DGS08A/DGS09A injection has been reduced, simplifying sample and hold 
¢ TTL, CMOS Compatible applications. The improvements in the DG408/883 series are 
Single or Split Supply Operation made possible by using a high-voltage silicon-gate process. 
An epitaxial layer prevents the latch-up associated with older 
CMOS technologies. Power supplies may be single-ended 
A pp lications from +5V to +34V, or split from +5V to +20V. 


e 


¢ Data Acquisition Systems The analog switches are bilateral, equally matched for AC or 
bidirectional signals. The ON resistance variation with ana- 
log signals is quite low over a+5V analog input range. 


Audio Switching Systems 
Automatic Testers 

¢ Hi-Rel Systems 

¢ Sample and Hold Circuits 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 
DG408AK/883 -55°C to +125°C 16 Lead CerDIP 
DG409AK/883 -55°C to +125°C 16 Lead CerDIP 


¢ Communication Systems 
Analog Selector Switch 


Pinouts 
DG408/883 DG409/883 
(CERDIP) (CERDIP) 
TOP VIEW TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 2045 


igh , ; 
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DG408/883, DG409/883 
Functional Block Diagrams 


DG408/883 DG409/883 


DECODER/ 
DRIVER 


DECODER/ 
DRIVER 


* DIGITAL DIGITAL 


INPUT INPUT 
PROTECTION PROTECTION 


CMOS ANALOG 
MULTIPLEXERS 
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Pin Description - (DG408/883) Pin Description - (DG409/883) 


[em [emeoc[_vescurnoy | [em [omooc] _oesonrnoy 
8 
ee fewer Le fm fem 
[ei ne Sa et 
[8 [sec tewrowmes | [| a [Sueomniecnmen 
8 [sections 
es 
a 0 
[e[oemome | [oma 
fc 
<— 
<i 
aps 
[ 
[eo 
a 
a 


ee see tea Came 
se [see tes Camas 
2 [sa [seen omnes 
a 
[oF eS Te ——_ 
=| a [eeesTomnrtnronme 


TRUTH TABLE DG408/883 TRUTH TABLE DG409/883 


ON SWITCH 
NONE 


NOTES: 
1. Vay Logic “1” 22.4V. 
2. Va, Logic “0” <0.8V. 
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Specifications DG408/883, DG409/883 


Absolute Maximum Ratings 


Thermal Information 


UE 1s Shc kate Siahine bens hekaveeuctese sender aes +44.0V Thermal Resistance Bsa Bic 

Ce Wrns a5 nncat $4-100¢5008596R60n400nmresenvees< 25V CoerDIP Package .csscsssesasesasves 7O0°C/W 20°C /W 

Digital Inputs (Note 1)............ (V-) -2V to (V+) +2V or20mA, Operating Temperature........... 2. cece ee eee -55°C to +125°C 
Whichever Occurs First Junction Temperature .............. cece ee eee eee eee +175°C 

Current (Any Terminal, ExceptS or D)...............002. 30mA 

Continuous Current, SorD ............ 2. ce eee ee eee eee 20mA 

Peak CONONL, SOD sci cectacanweraxedcevasarewad de ces 40mA 

(Pulsed ims, 10% Duty Cycle) 
Storage Temperature Range ................. -65°C to +125°C 
Lead Temperature (Soldering, 10s) ...............008. +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: -55°C < Ty < +125°C, V+ = +15V, V- = -15V, Unless Otherwise Specified 


| LIMITS | 
PARAMETERS SYMBOL CONDITIONS TEMPERATURE coe UNITS 


Vay = 2.4V, Ig = -10mA, 
nae Pepe 


GROUP A 
SUBGROUP 


Drain-Source ON 
Resistance 


TD S(ON) 


Difference In Drain- 
Source ON Resistance 
Between Channels 


Source OFF Leakage 
Current 


Drain OFF Leakage 
Current 


DG408/883 


CMOS ANALOG 
MULTIPLEXERS 


DG409/883 


Drain ON Leakage 
Current 


IS(OFF) Vs = +10V, Vp = #10V, 
Ven = OV 
“6 cs 
we Po 
DG408/883 


Sequence Each Switch On 
Arps(on) Vp = +10V, VAL = 0.8V, +25°C 
Vay = 2.4V, lg = -10mA, 
(Note 2) 
a 
ID(OFF) Vs = £10V, Vp = +10V, +25°C 
VEN = OV 
oe 
ID(ON) Vs = Vp = +1 OV, 1 +25°C +1 nA 
Vay = 0.8V, Vay = 2.4V, 
Ven = 2.4V, 
Sequence Each Switch On 
se 


DG409/883 


"250, +105°0 r 
A 


Logic Input Current, 
Input Voltage High 


-55°C 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 
-55°C 


Logic Input Current, Ven = OV, Va = OV 


Input Voltage Low 


Ven = 2.4V, Va = OV 


Positive Supply l+(sp) Ven = OV, Va = OV 
Current Standby 


om 
Ven = 0.8V, Va = 2.4V | 10 | +10 

To [ae 

; EE 
_ 
ia ell 
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Specifications DG408/883, DG409/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: -55°C < Ty < +125°C, V+ = +15V, V- = -15V, Unless Otherwise Specified 


LIMITS 
PARAMETERS SYMBOL CONDITIONS TEMPERATURE | min | MAX | UNITS 


SUBGROUP 
Negative Supply I-(sp) Ven = OV, Va = OV +25°C, +125°C, -75 pA 
Current Standby -55°C 
Positive Supply Ven = 2.4V, Va = OV +25°C, -55°C 


me a Pe 
ee ee 
id i 


Negative Supply Ven = 2.4V, Va = OV +25°C, +125°C, mA 
Current 


-55°C 
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: -55°C < Ty < +125°C, V+ = +15V, V- = -15V, Unless Otherwise Specified 
| LIMITS 
GROUP A 


PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE oars UNITS 
Switching Time of trRaNsS +25°C, +125°C, 
Multiplexer -55°C 


eFC ce a 
Enable Turn OFF Time | torF(eny +25°C, +125°C, 
-55°C 


Break-Before-Make open +25°C 
Interval 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 


Table 3 Intentionally Left Blank. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[oomewsde@es 


NOTES: 


1. Signals on Sy, Dy, or INx exceeding V+ or V- will be clamped by internal diodes. Limit forward diode 
current to maximum current ratings. 


2. Arps(on) = 'DS(ON) MAX - TDS(ON) MIN. 
3. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
1800um x 3320um x 485 + 25m 


METALLIZATION: 
Type: SIAl 
Thickness: 12kA + 1kA 


GLASSIVATION: 
Type: Nitride 
Thickness: 8kA + 1kA 


WORST CASE CURRENT DENSITY: 
9.1 x 10* A/cm? 


Metallization Mask Layout 


V- (3) 


S; (4) 


S2 (5) 


S3 (6) 


S4 (7) 


DG408/883 


DG408/883 
Ao Ai A2 GND 
(1) (16) (15) (14) 


NC 
=e I= (13) V+ 
(ee Sain hl Woes ce 
iat raae AIST se 
fp (12) Ss 
(11) Sg 
NC 
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MULTIPLEXERS 


DG409/883 


Die Characteristics 


DIE DIMENSIONS: 
1800um x 3320um x 485 + 25um 


METALLIZATION: 
Type: SiAl 
Thickness: 12kA + 1kA 


GLASSIVATION: 
Type: Nitride 
Thickness: 8kA + 1kA 


WORST CASE CURRENT DENSITY: 
9.1 x 10% A/cm? 


Metallization Mask Layout 
DG409/883 


EN Ao Ay GND 
(2) (1) (16) NC (15) 


(14) V+ 


(13) Sip 


Qo = = 


bo <8 
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HARRIS DG458/883, DG459/883 


SEMICONDUCTOR 


PRELIMINARY Single 8-Channel/Differential 4-Channel 
June 1994 Fault Protected Analog Multiplexers 
Features Description 


* This Circuit is Processed in Accordance to MIL-STD- The DG458/883 Single 8-Channel and DG459/883 Differen- 
883 and is Fully Conformant Under the Provisions of tial 4-Channel monolithic CMOS analog multiplexers are drop- 


Paragraph 1.2.1. in replacements for the popular IH5108/883 and 1H5208/883 
e Fault and Overvoltage Protection series devices. They each include an array of eight analog 
‘ -Reci ° switches, a series N-Channel/P-Channel/N-Channel fault pro- 
kalikisciicueasiaiinieanilaa, tection circuit, a TTL/CMOS compatible digital decode circuit 
* Low Power Consumption (Pp <3mW) for channel selection, a voltage reference for logic thresholds 
e Fast Switching Action and an ENABLE input for device selection when several multi- 
- ty, <500ns plexers are present. 
~ toworr(eN) <250ns The DG458/883 and DG459/883 feature lower signal ON 
* Fail Safe with Power Loss (No Latch-Up) resistance (450Q typical) and faster switch transition time 
¢ Upgrade from 1H5108/IH5208 (200ns typical) compared to the IH5108/883 or IH5208/883. 
¢ TTL, CMOS Compatible Logic The improvements in the DG458/883 series are made 
possible by using a high-voltage silicon-gate process. An 
Applications epitaxial layer prevents the latch-up associated with older 
CMOS technologies. 


e Data Acquisition Systems 


* Audio Switching Systems The 44V maximum voltage range permits controlling 20Vp.p 


_ signals, while withstanding continuous overvoltages up to 
* Automatic Testers +35V, providing an open fault circuit. 


e Hi-Rel Systems ” 
. The analog switches are bilateral, break-before-make, > [a 

* Sample and Hold Circults equally matched for AC or bidirectional signals. The ON — 
¢ Communication Systems resistance variation with analog signals is quite low over a z - 
e Analog Selector Switch +5V analog input range. es a. 
05 

=-— 

Oz 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE 


DG458AK/883 -55°C to +125°C | 16 Lead CerDIP 
DG459AK/883 -55°C to +125°C | 16 Lead CerDIP 


Pinouts 
DG458/883 DG459/883 
(CERDIP) (CERDIP) 
TOP VIEW TOP VIEW 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follcw proper !.C. Handling Procedures. Spec Number 51 2040-883 
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DATA CONVERTER DATA SHEETS 
Continuously Variable Slope Delta-Modulator (CVSD)............. 0... e ee eee 


HC-55564/883 
HI-5700/883 
HI-5701/883 


8-Bit, 20 MSPS Flash A/D Converter 
6-Bit, 30 MSPS Flash A/D Converter 
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SEMICONDUCTOR 


HC-55564/883 


Continuously Variable Slope 
Delta-Modulator (CVSD) 


June 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1.Requires Few External Parts 


All Digital 
Requires Few External Parts 
Low Power Drain 


Time Constants Determined by Clock Frequency; No 
Calibration or Drift Problems: Automatic Offset 
Adjustment 


Half Duplex Operation Under Digital Control 
Filter Reset Under Digital Control 
Automatic Overload Recovery 

Automatic “Quiet” Pattern Generation 

AGC Control Signal Available 


Applications 


Voice Transmission Over Data Channels (Modems) 
Voice/Data Multiplexing (Pair Gain) 

Voice Encryption/Scrambling 

Voicemail 

Audio Manipulations: Delay Lines, Time Compression, 
Echo Generation/Suppression, Special Effects, etc. 
Pagers/Satellites 

Data Acquisition Systems 

Voice VO for Digital Systems and Speech Synthesis 


Requiring Small Size, Low Weight, and Ease of Repro- 
grammability 


Pinouts 
HC-55564/883 
(CERDIP) 
TOP VIEW 


ANALOG GND | 2] 


Description 


The HC-55564/883 is a half duplex modulator/demodulator 
CMOS intergrated circuit used to convert voice signals into 
serial NRZ digital data and to reconvert that data into voice. 
The conversion is by delta-modulation, using the 
Continuously Variable Slope (CVSD) method of modulation/ 
demodulation. . 


While the signals are compatible with other CVSD circuits, 
the internal design is unique. The analog loop filters have 
been replaced by very low power digital filters which require 
no external timing components. This approach allows 
inclusion of many desirable features which would be difficult 
to implement using other approaches. 


The fundamental advantages of delta-modulation, along with 
its simplicity and serial data format, provide an efficient (low 
data rate/iow memory requirements) method for voice 
digitization. The device may be easily configured with the 
National TP3040 PCM/CVSD filter. 


The HC-55564/883 is usable from 9k bits/sec to above 
64kbps. For more applications information, see Application 
Notes AN576 and AN607. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE PACKAGE 
HC 1-55564/883 -55°C to +125°C | 14 Lead CerDIP 
HC4-55564/883 -55°C to +125°C | 20 Lead Ceramic LCC 


HC-55564/883 


ANALOG GND 
Aout 

NC 

AGC 

NC 


An 


118] DIGITAL IN 


had bed bed bead bad 


114] ENCODE/DECODE 
113] CLOCK 


to! oma cDe aOte aden 1Goe 
aed 


DATA 


fr 
: 
> 
: 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Spec Number 
6-3 File Number 


HC-55564/883 


DESCRIPTION 


| Vpp __| Positive Supply Voltage. Voltage range is +3.2V to +6.0V. 


Analog Ground connection to D/A ladders and comparator. 


Audio Out recovered from 10-bit DAC. May be used as side tone at the transmitter. Presents 
approximately 75kQ source with DC offset of Vpp/2. Within t2dB of Audio Input. Should be exter- 
nally AC coupled. 


Automatic Gain Control output. A logic low level will appear at this output when the recovered 
signal excursion reaches one-half of full scale value. In each half cycle full scale is Vpp/2. The 
mark-space ratio is proportional to the average signal level. 


Audio Input to comparator. Should be externally AC coupled. Presents approximately 200kQ in 
series with Vpp/2. 


Pin Description 


PIN NO. 
14 LEAD 
DIP 


ae 
GND 


S 
= 


- 
N 


10, 11, 15, 


17 


+, Di te Oy = No internal connection is made to these pins. 


Digital 
GND 


Logic ground. OV reference for all logic inputs and outputs. 

Clock Sampling rate clock. In the decode mode, must be synchronized with the digital input data such 
that the data is valid at the positive clock transition. In the encode mode, the digital data is clocked 
out on the negative going clock transition. The clock rate equals the data rate. 


Encode/ | Asingle CVSD can provide half-duplex operation. The encode or decode function is selected by the 
Decode _ | logic level applied to this input. A low level selects the encode mode, a high level the decode mode. 


te APT | Alternate Plain Text input. Activating this input caused a digital quieting pattern to be transmitted, how- 


ever; internally the CVSD is still functional and a signal is still available at the Agyy port. Active low. 


| Digital in | Input for the received digital NRZ data. 
ww Force Zero input. Activating this input resets the internal logic and forces the digital output and the 


recovered audio output into the “quieting” condition. An alternating 1-0 pattern appears at the 
Digital Out 


digital output at 1/2 the clock rate. When this is decoded by a receive CVSD, a 10MVp.p inaudible 
signal appears at audio output. Active low. 


Output for transmitted digital NRZ data. 


NOTE: 
1. No active input should be left in a “floating condition”. 


Functional Diagram 
(1) (12) —— — (10) 11) (13) FORCE 1° (8) 5 
Yoo f DIGITAL mT?) s 5ERO CLOCK J] eno lar 
IN 
sVTOBV vy. RESET (14) 
=e + DIGITAL 
OUT 
Aw pu a 2eIT 
Zn Ral COMPARATOR aEeTER 
V anny 10-BIT 
ANALOG DAC s 
TEP 
GND SIZE 
10 RESET LOGIC 
10 
SIGNAL DIGITAL SYLLABIC 
(3) Aout ESTIMATE MODULATOR FILTER 
(SIDE TONE) FILTER ims +1 4ms 
7 ‘Sa 
,__ZouT RESET 
(4) AGC OUT 
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Specifications HC-55564/883 


Absolute Maximum Ratings 


Thermal Information 


VOUEgG BI ANY PIN cccusccascce ae nee ee GND -0.3V to Vpp +0.3V. =‘ Thermal Resistance Oya Bjc 
Maximum Vpp Voltage ...... 0... eee eee eee nee e ene +6.0V COIDiP PaGhSGG «sco si eia neces divers 66°C/W 16°C /W 
NGI Vine) VONRIGs cco cance sane cans sexeunannenans +3.2V Ceramic LCC Package .............. 65°C/W15°C/W 
AUMGUON TOMPOEIS < ois cc ccvesdernseekeduven ewes +175°C Package Power Dissipation Limit at +75°C for T, at < +175°C 
Storage Temperature Range ................. -65°C to +150°C COMP PACKAGG s s.40 cannot sds erawaree Keaeuneun es 1.52W 
Lead Temperature (Soldering 10s)................000- +300°C Ceramic LOG Pagkage sxcsiccasascccsscevesaxe cass 1.54W 
Ee BURG c4+cannde sewagnseb Kaew een re eowauass God <2000V Package Power Dissipation Derating Factor Above +75°C 

COIOIP PAQWAGS <occccccncusssenieevedeearanes 15.2WPC 

Ceramic LCC Package .............0.. cece eeee 15.4W/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 


Operating Temperature Range................ -55°C to +125°C 
Operating Supply Voltage (Vpp Range)............ +3.2V to +6.0V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = +5V, fclk = 16kHz, Operating Temperature = -55°C < Ty < +125°C, Unless Otherwise Specified. 


} LIMITS 
GROUP A 
PARAMETER SYMBOL CONDITIONS SUBGROUP | TEMPERATURE ar UNITS 


‘0’ =+1.5V 
Logic Input Low (Note 2) Vit 


[as | varcsse [as | |v 
ak ace 


< 


<i< 


+25°C 


az 

P23 | wescee | - is |v 
a 
| 2,3 | +126°C, -55°C 
a ee 
[23 | resco | - [oa |v | 
Amplitude (Note 8) ee ee ee ee 
ae 


AGC Threshold (Note 9) VaTH Encode Mode 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


+3.5V, 


Input Level: ‘1’ = 


‘0’ = +1.5V 


Logic Output High (Note 3) lloap = ~40HA 
Logic Output Low (Note 3) _ lloap = +0.8mA 


Quieting Pattern ap 


< 


< 


<|<|< 


< 


DATA 
CONVERTERS 


FZ = 0; Clock Inputs 


Switched Statically 


Table 2 Intentionally Left Blank. 


TABLE 3. ELECTRICL PERFORMANCE CHARACTERISTICS 


Devices Characterized at: Vpp = +5.0V, Ta = +25°C, Operating Temperature, fclk = 16kHz Clock Sampling Rate. 
ENC/DDC = ENC = Encode Mode, Unless Otherwise Specified. 


LIMITS 
PARAMETER SYMBOL CONDITIONS NOTE | TEMPERATURE | TYP | MAX | UNITS 


ee 


Sampling Rate Ain = 0.775 Vams at 20Hz 1, 12 


CLK Duty Cycle _ 


Spec Number 51201 6-883 


HC-55564-883 


TABLE 3. ELECTRICL PERFORMANCE CHARACTERISTICS (Continued) 


Devices Characterized at: Vpp = +5.0V, T, = +25°C, Operating Temperature, fclk = 16kHz Clock Sampling Rate. 
ENC/DDC = ENC = Encode Mode, Unless Otherwise Specified. (Continued) 


| sanaueren | smsor | conorions__|_nort_| rewensune [Fr wa] 
Audio Input Voltage Ain = 100Hz Pr ee ee ee 
serene pee ee 
Audio Output Voltage Aout Aww = 100Hz 
weweneme [Se ee" pee 

IN = 


+ 

i) 

oO 
° 


ial 
Output Impedance Zout Ain = 100Hz 
+125°C, -55°C 
% of 
Supply 
CVSD on the positive going edge (see Figure 2). Clock may be run at less than 9kbps. 
cycle must not exceed 5% in order to maintain an acceptable current density level. Digital data output is NRZ and changes with negative 
. May be used for side-tone in encode mode. Should be externally AC coupled. 


Q 
kQ 
NOTES: 
2. Logic inputs are CMOS compatible at supply voltage and are diode protected. Digital data input is NRZ at clock rate. 
clock transitions. Each output will drive one LS TTL loads. 
4 
5 
6. Presents series impedance with audio signal. Zero signal reference is approximately Vpp/2. Varies with audio input level by +2dB. 
7 
8 
9 


+125°C, -55°C 150 | 500 | 
% of 
Supply 
1. There is one NRZ (Non-Return Zero) data bit per clock period. Data is clocked out on the negative clock edge. Data is clocked into the 
3. Logic outputs are CMOS compatible at supply voltage and will withstand short-circuits to Vpp or ground; however, the short circuit duty 
. Recommended voice input range for best voice performance. Should be externally AC coupled. 
. The minimum audio output voltage change that can be produced by the internal DAC. 


. The “quieting” pattern or idle-channel audio output steps at 1/2 the bit rate, changing state on negative clock transitions. 


. Alogic “0” will appear at the AGC output pin when the recovered signal reaches one-half of full-scale value (positive or negative), i.e. at 
Vpp/2 +25% of Vop- 


10. The recovered signal will be clamped, and the computation will be inhibited, when the recovered signal reaches three-quarters of full- 
scale value, and will unclamp when it falls below this value (positive or negative). 


11. No load condition measured from audio in to audio out. 


12. The parameters listed in this table are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 


13. The minimum audio input voltage above which encoding is guaranteed to take place. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


[ereupATesiRewurenens RS 
[ereupsCansDenipons dE 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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HC-55564-883 


Die Characteristics 


DIE DIMENSIONS: 

82 x 147 x 20+1 mils 
METALLIZATION: 

Type: AlSi 

Thickness: 10kA + 1kA 


GLASSIVATION: 
Type: Silane, 3% Phosphorous 
Thickness: 13kA + 2.6k 


WORST CASE CURRENT DENSITY: 
2.0 x 10°A/cm? 


TRANSISTOR COUNT: 1896 
PROCESS: CMOS; SAJI 


Metallization Mask Layout 


HC-55564/883 
ANALOG DIGITAL at 
GND Yop OUT FZ 


= =a 
St Fay we rx 


Aout 


— rend 


eee z| 


Nea At 
aL 


. 


=e, 
cl 
4 


a_i 
Ts 
ail 


—— 


al. 


a 


AIN 


lg 23 


Hepa, er eerenre ia rrrere nrer rs 
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Oo ia HI-5700/883 


June 1994 8-Bit, 20 MSPS Flash A/D Converter 


Features Description 


This Circuit is Processed in Accordance to MIL-STD- The HI-5700/883 is a monolithic, 8-bit, CMOS Flash Analog- 
883 and is Fully Conformant Under the Provisions of _ to-Digital Converter. It is designed for high speed applica- 
Paragraph 1.2.1. tions where wide bandwidth and low power consumption are 
20 MSPS with No Missing Codes essential. Its 20 MSPS speed is made possible by a parallel 

architecture which also eliminates the need for an external 
18MHz Full Power Input Bandwidth sample and hold circuit. The HI-5700/883 delivers +0.5 LSB 
No Missing Codes Over Temperature differential nonlinearity while consuming only 725mW (typi- 

cal) at 20 MSPS. Microprocessor compatible data output 
Salniple Bnd Hols Mot Mexulge latches are provided which present valid data to the output 
Single +5V Supply Voltage bus 1.5 clock cycles after the convert command is received. 
CMOS/TTL An overflow bit is provided to allow the series connection of 
Overflow Bit two converters to achieve 9-bit resolution. 


rl] ti n e Hy 
Applications Ordering Information 
e¢ Video Digitizing 


TEMPERATURE 
eR tem 
ee PART NUMBER RANGE PACKAGE 
¢ Medical Imaging 
¢ Communication Systems HI1-5700S/883 -55°C to +125°C 28 Lead CerDIP 


e High Speed Data Acquisition Systems 


Pinout Functional Block Diagram 


HI-5700/883 
(28 LEAD CERDIP) 
TOP VIEW 


OVERFLOW 
(OVF) 


| 2] D7 (MSB) 


i 


[3 | D6 


iA 


4) DS 


'5| D4 


10] D3 


ENCODER LOGIC 


TECLLELL 


COMPARATOR LATCHES 
AND 


FTE 


44) D2 
12] D4 


a 


13] DO (LSB) 


P16] CE1 
45] CE2 


Yoo [7] 4Vo0 3] 21] Be) Lal 
ano [8] ao balks] lis] ad 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. Spec Number 51 2023 
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HI-5700/883 


Pin Descriptions 


ee 
ce ae 
ee 
ce 
ee 
ce 
Ts [a [era er 
[ee [omcan 


3/4th Point of Reference Ladder 


ee Bit 3, Output Reference Voltage Negative Input 


ee 


Active High. (See Truth Table) 


Teme [ne [_eascnron 
a 
| [ome 
T= [se [neocons 
2 [ae [ meester 
[2 [ian [tarenarioone a 


= [ne [xeon 
ee 


16 CE1 Three-State Output Enable Input, a! 
Active Low. (See Truth Table)) px foo Three-State Three-State < f 
he 
Reference Voltage Positive Input X = Don't Care. a uu 
= 
Oo 
O 
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Specifications HI-5700/883 


Absolute Maximum Ratings 


Supply Voltage, Vpp to GND (GND - 0.5) < Vpp < +7.0V 
Analog and Reference Input Pins. . (Vss - 0.5) < Vina < (Vpp +0.5V) 


Digital /O Pins............... (GND - 0.5) < Vig < (Vpp +0-5V) 
Operating Temperature Range 

HUTS 700SBSS onc ccaddtiwat wend oes ad eons -55°C to +125°C 
JUNCTION TEMpPGFAlWG . cence cccsiwncneenseucecseaaen +175°C 
Storage Temperature Range ............... -65°C to +150°C 
Lead Temperature (Soldering, 10s) ...............0000- 300°C 
EU) JGSCRNON xscu sot awe ones aeeenas deaceeh aceon Class 1 


Thermal Information 


Thermal Resistance Bj Bic 

BP S7OUSOEGE nas sousnnhendieniwes 47°CIW—s-28°C/W 
Power Dissipation at +75°C (Note 1) 

Tig): aay eer er ree 2100mW 
Power Dissipation Derating Factor Above +75°C 

gg ee es eer eee ee ee ee 21mW/C 
Reliabiliy Information 
WAST CUI oo cnds coed ened seen bbhod se oedSeT ds bee 14677 
Worst Case Density...........0ce cece e ee eees 3.05 x 10*A/cm? 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: 
C, = 30pF; Unless Otherwise Specified. 


PARAMETERS SYMBOL CONDITIONS 


ACCURACY 


Integral Linearity Error 
(Best Fit Method) 


Fs = 15MHz, fin = DC 


Fs = 20MHz, fin =DC 


Differential Linearity Error 
(Guaranteed No Missing 
Codes) 


Fs = 15MHz, fin = DC 


Fs = 20MHz, fy = DC 


Offset Error 
(Adjustable to Zero) 


Fs = 15MHz, fin = DC 


Fs = 20MHz, fin = DC 


Full Scale Error 
(Adjustable to Zero) 


Fs = 15MHz, fin = DC 


Fs = 20MHz, fin = DC 


ANALOG INPUT 


Analog Input Resistance 


Analog Input Bias Current Vin = OV, 4V 


ha 
_ 


AVop = Vpp = +5.0V; Vaert = +4.0V; Vacr- = GND = AGND = OV; Fg = Specified Clock Frequency at 50% Duty Cycle; 


GROUP A 
SUBGROUP 


LIMITS 
TEMPERATURE | MIN, | MAX | UNIT 


we i eo [se 

rare.ae | [azo | 58 

vere | if aeas |e 
+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


ee ee 
2s [wee [| | 
a ee 
ee 


- 
ep) 
Bi 


rc 
i¢p) 
® 
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Specifications HI-5700/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: ae = Vpp = +5.0V; Vrer+ = +4.0V; Vaer- = GND = AGND = OV; Fs = Specified Clock Frequency at 50% Duty Cycle; 


= 30pF; Unless Otherwise Specified. 
LIMITS 
PARAMETERS SYMBOL CONDITIONS TEMPERATURE 


REFERENCE INPUT 
A ce 
= EEE 
DIGITAL INPUTS 
hl oe cena 


input Low Voge Mi ee MESES 
oe) ee 


= 
+125°C, -55°C 


GROUP A 
SUBGROUP 


Total Reference Resistance 


< 


Logic Input Current 


< 
= 
\ 
Oo 
< 
+ 
ry) 
< 


elelelelel nO 


DIGITAL OUTPUTS 


Output Leakage 


Output Logic Source Current 


Paseo 


Output Logic Sink Current lot w 
jo 

+125°C, -55°C 
| #1259, -55°C < 
POWER SUPPLY REJECTION a Ww 
= 


LA 
no 
a 
° 
i?) 
cn 
a 
° 
(@) 
H+ 
an 
1G 
al |e 


~~ 


NOTE: 


1. Dissipation rating assumes device is mounted with all leads soldered to printed circuit board. 


Gain Error PSRR 


POWER SUPPLY CURRENT 


Supply Current 
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Specifications HI-5700/883 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: AVpp = Vpp = +5.0V; Vace+ = +4.0V; Vacr- = GND = AGND = OV; Fs = Specified Clock Frequency at 50% Duty Cycle; 


C, = 30pF; Unless Otherwise Specified. 
LIMITS 
GROUP A 


PARAMETER SYMBOL ay SUBGROUP | TEMPERATURE | omin, | MAX | 
ee eee 


Maximum Conversion Rate 


Tan [sarees | | [oses 
ce ee ee 
an [swe | 
ee 
an [swe [ 
— — 
an [swe | 
= 

= 


Data Output Enable Time 


Data Output Disable Time 


+125°C, -55°C 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1) 


Device Characterized at: AVpp = Vpp = +5.0V; Vaer+ = +4.0V; Vacr- = GND = AGND = OV; Fg = Specified Clock Frequency at 50% Duty 
Cycle; C, = 30pF; Unless Otherwise Specified. 


LIMITS 
PARAMETER SYMBOL CONDITIONS TEMPERATURE | MIN | | MAX | 


Minimum Conversion Rate ee No Missing Codes +25°C, +125°C, -55°C | = | 0.125 | mses | 


NOTE: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These pa- 
rameters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by character- 
ization based upon data from multiple production runs which reflect lot to lot and within lot variation. 


Data Output Delay 


Data Output Hold ty 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


TmemeewrPaarees Owen 
[ewoaTeareeinnew fama 
[ewmesvenmme | 


NOTE: 
1. PDA applies to Subgroup 1 only. No other subgroups are included in PDA. 
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HI-5700/883 


Die Characteristics 


DIE DIMENSIONS: 
154.3 x 173.2 x 19 + Imils 


METALLIZATION: 
Type: Si - Al 
Thickness: 11kA + 1kA 


GLASSIVATION: 
Type: SiO, 
Thickness: 8kA + 1kA 


DIE ATTACH: 
Material: Gold Silicon Eutectic Alloy 
Temperature: Ceramic DIP - 460°C (Max) 


WORST CASE CURRENT DENSITY: 
3.05 x 104 A/cm? 


Metallization Mask Layout 
HI-5700/883 


2 WG OAN @ O..”~ Ue 
D4 SGUF KLB =: 


° AGND 


AGND 


5 AVop 
| ME 2k 


21 Maan 


‘< 


” 
ao 
gfe 
- 
<x Ww 
Qo=> 
= 
O 
oO 


ge 
“Ft 
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re 
‘? 
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Vop 


GND 


GND 
AGND 


3/4R 


AGND 
D3 


AVpp 


CE2 
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Features 


¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


30 MSPS with No Missing Codes 
20MHz Full Power Input Bandwidth 
No Missing Codes Over Temperature 
Sample and Hold Not Required 
Single +5V Supply Voltage 
CMOS/TTL 

Overflow Bit 


Applications 

¢ Video Digitizing 
Radar Systems 
Medical Imaging 
Communication Systems 


High Speed Data Acquisition Systems 


Pinout 


HI-5701/883 
(18 LEAD CERDIP) 
TOP VIEW 


D5 (MSB) [1 


CLK [7}—1 


PHASE [8 | 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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HI-5701/883 


6-Bit, 30 MSPS Flash A/D Converter 


Description 


The HI-5701/883 is a monolithic, 6-bit, CMOS Flash Analog- 
to-Digital Converter. It is designed for high speed 
applications where wide bandwidth and low’ power 
consumption are essential. Its 30 MSPS speed is made 
possible by a parallel architecture which also eliminates the 
need for an external sample and hold circuit. The HI-5701/ 
883 delivers +0.7 LSB differential nonlinearity while 
consuming only 250mW (typical) at 30 MSPS. Microproces- 
sor compatible data output latches are provided which 
present valid data to the output bus 1.5 clock cycles after the 
convert command is received. An overflow bit is provided to 
allow the series connection of two converters to achieve 7-bit 
resolution. 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


HI1-5701T/883 -55°C to +125°C 18 Lead CerDIP 


Functional Block Diagram 


COMPARATOR LATCHES 
ENCODER LOGIC 


2 (SAMPLE) 


!S»— 1 (AUTO BALANCE) 


Spec Number 512031 
File Number 3378 


HI-5701/883 


Pin Description 


Overflow, Output 


No Connection 


Clock Input 


Sample Clock Phase Control Input. When Phase is Low, Sample Unknown (61) occurs when the Clock 
is Low and Auto Balance (2) occurs when the Clock is High (See Phase Control Table) 


Chip Enable Truth Table Phase Control 


[ecoox [rinse [wren ocean 
a 
ce ee 
ce 
a 


Three-State Three-State 


X = Don't Care. 
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Specifications HI-5701/883 


Absolute Maximum Ratings 


Supply Voltage, Vpp to Vgg .....- +e (Vsg - 0.5) < Vpp < +7.0V 
Analog and Reference Input Pins. . (Vsg - 0.5) < Vina < (Vpp +0.5V) 


DMI TO PING «sctenvaenwew ane (Vsg - 0.5) < Vig < (Vpp +0.5V) 
Operating Temperature Range 

HTGIOV GES cx icceneoe s eeedewe ce neeees -55°C to +125°C 
Junction Temperature... 0.2... cece ec eee eee ee +175°C 
Storage Temperature Range ............... -65°C to +150°C 
Lead Temperature (Soldering, 10s) ...............0000e 300°C 


ESD CIASHICATON «4 cceaué cece wanncesk encase nwene aus 


Thermal Information 


Thermal Resistance 85a Bic 

PUPSIO! Wbedves te cenneieennee anes 7O°C/W Ss 28°C/W 
Power Dissipation at +75°C (Note 1) 

PSO eek can so ade bese cane beeRaee0eesee ses 1.4mW 
Power Dissipation Derating Factor Above +75°C 

MlT37 1 CON iei cand vasce sep enaned dere earn eaewe 14mWPC 


Reliability Information 
TOR CO ones whe edd Hes ORO ewe deu ewes 4815 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vpp = +5.0V; Vaer+ = +4.0V; Vacr- = Vsg = GND; Fg = Specified Clock Frequency at 50% Duty Cycle; C, = 30pF; 


Unless Otherwise Specified. 


ACCURACY 


Integral Linearity Error INL Fy = 20MHz, f\y = DC 
(Best Fit Method) 

Fs = 3SOMHz, fin = DC 
Differential Linearity Error DNL Fy = 20MHz, fy = DC 
(Guaranteed No Missing 
Codes) 

Fs = 30MHz, fin =DC 
Offset Error VOS Fs = 20MHz, fi, = DC 
(Adjustable to Zero) 
Full Scale Error FSE Fs = 20MHz, fiy = DC 


(Adjustable to Zero) 


ANALOG INPUT 


Analog Input Resistance 


Vin = 4V 


Analog Input Bias Current 


REFERENCE INPUT 


Total Reference Resistance 


PARAMETERS SYMBOL on | 


GROUP A 
SUBGROUP 


LIMITS 
TEMPERATURE | MIN, | MAX | UNIT 


ee ee 
p28 | +125°C, -55°C | = | +2.0 
es a 
eae 
= 
Ero 
T= 
a 
Ls 
| 23 


E 


es 


= 
W ie) LSB 
: 


+125°C, -55°C LSB 


+1 


oO 


+1 


plete 


ee cc 
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Specifications HI-5701/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Vpp = +5.0V; Veer + = +4.0V; Veer- = Vgg = GND; Fg = Specified Clock Frequency at 50% Duty Cycle; C, = 30pF; 
Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL SUBGROUP | TEMPERATURE 


DIGITAL INPUTS 


ee 
Output Leakage loz CE2 = OV, Vo = OV, 5V a ee ee Ee 
[aa erase [= Pe [oe 
ee 
Eo ES 
| 
BOREAL EAE 


as [awe | [ae [oe 
as [awee | [ae [oe 


wom [| = [-[@ = 
NOTE: 


1. Dissipation rating assumes device is mounted with all leads soldered to printed circuit board. 


Input Low Voltage 


Logic Input Current 


Output Logic Source Current 


Output Logic Sink Current lot 


POWER SUPPLY REJECTION 


Offset Error PSRR 


”) 
o 
ge 
- 
< ww 
a> 
= 
Oo 
O 


Gain Error PSRR 


POWER SUPPLY CURRENT 


Supply Current 


Spec Number 512031 
6-17 


Specifications HI-5701/883 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vpp = +5.0V; Vaert+ = +4.0V; Vacr- = Vssg = GND; Fg = Specified Clock Frequency at 50% Duty Cycle; C, = 30pF; 


Unless Otherwise Specified. 
LIMITS 
GROUP A 
PARAMETER SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN | MAX UNIT 


Maximum Conversion Rate No Missing Codes | 9 | ec | 30 | =| MSPS 
ieee eee 

ct ee 

i i.e ESE 

ae eee 
La 
Tan rare ore | 


Data Output Enable Time 


Data Output Disable Time 


Data Output Delay 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1) 


Device Characterized at: Vpp = +5.0V; Vper+ = +4.0V; Vrer- = Vsg = GND; Fs = Specified Clock Frequency at 50% Duty Cycle; C, = 30pF; 
Unless Otherwise Specified. 


LIMITS 
PARAMETER SYMBOL CONDITIONS TEMPERATURE 


Minimum Conversion Rate a No Missing Codes +25°C, +125°C, -55°C nea 


NOTE: 
1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


nein ewe Parson Peau) [i 
[SeipeCanaoenwons | 


NOTE: 
1. PDA applies to Subgroup 1 only. No other subgroups are included in PDA. 
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HI-5701/883 


Die Characteristics 


DIE DIMENSIONS: 
2220um x 3320um x 19 + Imils 


METALLIZATION: 
Type: Si - Al 
Thickness: 1 1kA a 1kA 


GLASSIVATION: 
Type: SiOz 
Thickness: 8kA + 1kA 


DIE ATTACH: 
Material: Gold Silicon Eutectic Alloy 
Temperature: Ceramic DIP - 460°C (Max) 


WORST CASE CURRENT DENSITY: 
3.05 x 104 A/cm? 


Metallization Mask Layout 


HI-5701/883 
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PAGE 
SAMPLE AND HOLD AMPLIFIER DATA SHEETS 
HA-5320/883 High Speed Precision Sample and Hold Amplifier ........... 0.0... cece eee eee ee . 73 
HA-5340/883 High Speed, Low Distortion, Precision Monolithic Sample and Hold Amplifier......... 7-8 
HA-5351/883 Fast Acquisition, Low Power Sample and Hold Amplifier....................2005. 7-13 
HA-5352/883 Fast Acquisition Dual Sample and Hold Amplifier ......... 0... 0... .. ccc cece eee ee 7-14 


re 
Ow 
<5 
wo 
Ji Ss 
Od 
= 

< Oo 
a = 
oo 


7-1 
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a ee HA-5320/883 


July 1994 High Speed Precision Sample and Hold Amplifier 


Features Description 


¢ This Circuit is Processed in Accordance to MIL-STD- The HA-5320/883 was designed for use in precision, high speed 
883 and is Fully Conformant Under the Provisions of data acquisition systems. 
Paragraph 1.2.1. 


The circuit consists of an input transconductance amplifi 
© GAN, BO asin acescerantensssanns 2 x 10° V/V (Typ) ee nipY uctance amplifier 


capable of providing large amounts of charging current, a low 
e Acquisition Time ............... 1.08 (0.01%) (Typ) leakage analog switch, and an output integrating amplifier. The 
e Droop Rate................ 0.08.V/us (+25°C) (Typ) analog switch sees virtual ground as its load; therefore, charge 


17.V/us (Full Temperature) (Typ) injection on the hold capacitor is constant over the entire input/ 

output voltage range. The pedestal voltage resulting from this 

© Aperture Time ......... ccs cessceneees 25ns (Typ) charge injection can be adjusted to zero by use of the offset 
e Hold Step Error ..........0c cee eecees 1.0mV (Typ) adjust inputs. The device includes a hold capacitor. However, if 
improved droop rate is required at the expense of acquisition 


* learned Fiexel Capaciior time, additional hold capacitance may be added externally. 


¢ Fully Differential Input 


¢ TTL Compatible This monolithic device is manufactured using the Harris 
Dielectric Isolation Process, minimizing stray capacitance and 

Applications eliminating SCR’s. This allows higher speed and latch-free 

* High Bandwidth Precision Data Acquisition Systems peas For further information, please see Application Note 

e Inertial Navigation and Guidance Systems 

e Ultrasonics 

¢ SONAR / RADAR 

¢ Digital to Analog Converter Deglitcher 

Pinouts Ordering Information 


HA-5320/883 (CERDIP) 
TOP VIEW 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


HA1-5320/883 -55°C to +125°C 14 Lead CerDIP 
HA4-5320/883 -55°C to +125°C 20 Lead Ceramic LCC 


-INPUT [1] 14] SIH CONTROL 
+INPUT | 2. SUPPLY GND 
OFFSET ADu [3] 2] NC 


oe 
Ou 
<5 
Ww Oo 
Is 
ad 
= 

<9 
Ss 
ae 


OFFSET ADJ [4] 4] Cexy 
v- NC Functional Diagram 
SIG GND [6| 19 | V+ ADJUST 
a a V+ 


OUTPUT 1g] INT. BW 


HA-5320/883 (CLCC) 


OFFSET ADJ 
NC 
OFFSET ADJ 


4} 
5} 
6} 
2 
8} 


SUPPLY V- SIG. INTEGRATOR 
GND GND BANDWIDTH 
Cexr 
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handiing Procedures. Spec Number 54 1 096-883 
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Specifications HA-5320/883 


Absolute Maximum Ratings 


Thermal Information 


Voltage Between V+ and V- Terminals.............0-e008- 40V__‘ Thermal Resistance Oia Bic 

Differential Input Voltage. ..... 0.0... . cee cece eee eee 24V CarDlP PACKAGE sc sine x ccsinsinics wenae 66°C/W 16°C /W 

Digital Input Voltage (S/H Pin) ................0 eee +B8V, -15V Ceramic LCC Package .............. 57°C/W 9°C/W 

Output Current, Continuous (Note 1) .................000- +20mA __— Package Power Dissipation at +75°C 

Storage Temperature Range ................. -65°C to +150°C (SS PANG. i c.0ss vanes eons vesenewensanesea tes 1.5W 

JUNCUON TOMPOAUNG ) os sevice es ex senskasieedweseees +175°C Coramic LOC Packag@  o6csvcctnccswscnvvstosevians 1.75W 

Lead Temperature (Soldering 10s)................005. +300°C Package Power Dissipation Derating Factor Above +75°C 

ESO CISSUCSION sc bac sesedoes banca dose saddneners <2000V Comp Parked. vo 52cascreseceveeaseeseaaneges 15mW/C 
Coramic LCG Package «0. csc ucscscctsvancaneans 17mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range............. Gres igSsi2zoG Loge Level LOW WV iisssscccasccassacrenas ccoeses OV to 0.8V 
Operating Supply Voltage (tVs)........... cee eee eee ee eee £15V «Logic Level High (Vig). 00 cccscccvccsw ene wee 2.0V to 5.0V 
ANAIOG MPO YOUNGS i405 cece cdececacaenveaceseanevearss +10V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: V+ = +15V; V- =-15V; V,, = 0.8V (Sample); V\4 = 2.0V (Hold); C,, = Internal = 100pF; Signal GND = Supply GND, 
GROUP A 


Unless Otherwise Specified 
LIMITS 
SUBGROUP | TEMPERATURE | MIN: | MAX — UNITS 


ee 
2s [vee owe |e foe | ww 
es 
a ee 
ee ee ee 
asec ae [1 | veo | om 
ee ee 


PARAMETERS 


Input Offset Voltage 


Input Bias Current 


Input Offset Current 


Open Loop Voltage Gain Ry = 1kQ, Voyr = +10V 


+125°C, -55°C Ptto | = | a8 | 

ce ee 
2,3 +125°C, -55°C | 110 | = |B 
ee ce 
Dafoe ete 
oe 
eee 


Ry = 1kQ, Voy = -10V 


+CMRR_ {| V+ = 10V, V- = -20V, 
Vour =-5V, Ven = -4.2Y, 
Venn = -5V 
-CMRR V+ = 20V, V- = -10V, 
Vout = +5V, Von = 5.8V, 
Veno = +5V 
_ ~ 


Common Mode 
Rejection Ratio 


Output Current 


Spec Number 511096-883 


CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed. 
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Specifications HA-5320/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: V+ = +15V; V- = -15V; Vi, = 0.8V (Sample); V\y4 = 2.0V (Hold); C,, = Internal = 100pF; Signal GND = Supply GND, 
Unless Otherwise Specified 


PARAMETERS SYMBOL 
Output Voltage Swing R, = 1kQ 


Power Supply Current tlec | Vout = OV, lour = OMA p18 | ma 

23 | tasrc,-serc |= | 9 | ma 

toc |Vour=0Vstour=Oma | tT vasre | tg P| ma 

wSAR |Ve=145v,issv = | tease | ao | |B 
V- = -15V, -15V 

23 | ta5c,-ssec | a0 |= | 8 

a fee a ee ee 


GROUP A 
SUBGROUP 


Power Supply Rejection 
Ratio 


Digital Input Current 


a LL Pe rescore [os [| 
Soe 
— Ee ee 

ie riawo.-ene | = | oe |v 
Me re ee eee ee 
i a ee cee 
meee Ci 
Rate 
NOTE: 
1. Internal power dissipation may limit output current below 20mA. 


or 
Ow 
< 5 
wo 
jis 
O< 
s 

< O 
ae) 
et 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Table 2 Intentionally Left Blank. See AC Specifications in Table 3. 


CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed. Spec Number 51 1 096-883 
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Specifications HA-5320/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE 2 UNITS 


Hold | Hold Mode Feedthrough | Hold Mode Feedthrough | Vawe | }Viy=10Vp.p, 100KHZ = 10Vp.p, }Viy=10Vp.p, 100KHZ p42 


Hold Step Error VeRROR Vin = 3.5V, Vit = OV, <_ 

Trise (Vi_ t0 Viy) = 10ns 
Sample Mode Noise EN(SAMPLE) | DC to 10MHZ, Vey, = OV, +25°C LVems 
Voltage Rioap = 2kQ 
Hold Mode Noise EN(HOLD) " to 10MHZ, Vsy, = 5V, +25°C LVems 
——— eae Rioap = 2kQ 


Slew Rate C, = 50pF, Ry, = 2kQ, +25°C 
Vout = -5V to +5V Step 
10%, 90% pts 
1 +25°C 
Vout = OV to -200mV Step 
10%, 90% pts 
Overshoot +OS C, = S0pF, A, = 2ko, +25°C 25 % 
Vout = OV to +200mV Step 
-OS C, = 50pF, Ry = 2kQ, +25°C % 
Vout = OV to -200mV Step 
0.1% Acquisition Time Taco 0.1% | C, = SOpF, R, = 2kQ, +25°C ps 
Vout = OV to 10V Step 


NOTE: 


1. The parameters listed in this table are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 


C, = 50pF, Ry, = 2kQ, 
Vout = +5V to -5V Step 
10%, 90% pts 


Rise and Fall Times C, = 50pF, R, = 2kQ, 
Vout = OV to +200mvV Step 


10%, 90% pts 


C, = 50pF, Ry, = 2kQ, 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


fmomeenesrownens wenn fT 


NOTE: 
1. PDA applies to Subgroup 1 only. No other subgroups are included in PDA. 
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HA-5320/883 


Die Characteristics 


DIE DIMENSIONS: 
92 x 152 x 19 + Imils 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SigN4) over Silox (SiO, 5% Phos) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.742 x 10° A/cm? 


TRANSISTOR COUNT: 184 
SUBSTRATE POTENTIAL: V- 


Metallization Mask Layout 
HA-5320/883 


SUPPLY GND Cexr 
(13) 


Mean 


V+ 
(11) (9) 


S/H CTRL (14) 

-INPUT (1) 5 ee 
Lu 
=i 
<5 
(8) INT BW “ a. 
= 
= < 
<Q 
DS 
ols 

(7) OUTPUT 

+INPUT (2) (6) SIG GND 


(3) (4) (5) 
Vio ADJ Vig ADJ V- 
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FARRIS 


SEMICONDUCTOR 


HA-5340/883 


High Speed, Low Distortion, Precision Monolithic 
Sample and Hold Amplifier 


uD 


June 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


e Fast Acquisition Time (0.01%) ............... 900ns 
e Fast Hold Mode Settling Time (0.01%)......... 300ns 
¢ Low Distortion (Hold Mode) ........... -72dBc (Typ) 


(Vin = 200kHz, Fs = 450kHz, 5Vp_p) 
¢ Bandwidth Minimally Affected By External C,, 
e Fully Differential Analog Inputs 
¢ Built-in 135pF Hold Capacitor 
¢ Pin Compatible with HA-5320 


Applications 


¢ High Bandwidth Precision Data Acquisition Systems 
e Inertial Navigation and Guidance Systems 
e Ultrasonics 


Description 


The HA-5340/883 combines the advantages of two sample/hoid 
architectures to create a new generation of monolithic sample/ 
hold. High amplitude, high frequency signals can be sampled 
with very low distortion being introduced. The combination of 
exceptionally fast acquisition time and specified/characterized 
hold mode distortion is an industry first. Additionally, the AC 
performance is only minimally affected by additional hold 
Capacitance. 


To achieve this level of performance, the benefits of an 
integrating output stage have been combined with the 
advantages of a buffered hold capacitor. To the user this 
translates to a front-end stage that has high bandwidth due to 
charging only a small capacitive load and an output stage with 
constant pedestal error which can be nulled out using the offset 
adjust pins. Since the performance penalty for additional hold 
capacitance is low, the designer can further minimize pedestal 
error and droop rate without sacrificing speed. 


Low distortion, fast acquisition, and low droop rate are the 
result, making the HA-5340/883 the obvious choice for high 
speed, high accuracy sampling systems. 


¢ SONAR 
e RADAR 
Pinouts Ordering Information 
HA-5340/883 (CERDIP) 
TOP VIEW TEMPERATURE 
PART NUMBER RANGE PACKAGE 
-INPUT | 1 14] S/H CONTROL HA1-5340/883 -55°C to +125°C 14 Lead CerDIP 
+INPUT [2 13] SUPPLY GND HA4-5340/883 -55°C to+125°C —| 20 Lead Ceramic LCC 
OFFSET ADu [3! 2] NC siesta cesnnedeasecesianactemmempieblacteminscasacas 
EXTERNAL ; ' 
OFFSET ADJ [4] ole cae Functional Diagram 
V- NC a Cuotp EXTERNAL 
OFFS OPTIONAL 
sic anp [6] ro] V+ ADJUST Ris ‘ —; 
OUTPUT '8]}NC ‘ : A A 
HA-5340/883 (CLCC) 
TOP VIEW 
-IN 
+IN © 0 OUT 
OFFSET ADJ [43 Ss 
NC 51 CONTROL 
OFFSET ADJ [6: 
Nc [73 > Oo 40 
= ‘ et | 
“ fi 77 28 33 
oe ] = 
” ” 


NOTE: Buffer acts as a buffer in sample mode, acts as a closed switch in hold 
mode. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Specifications HA-5340/883 


Absolute Maximum Ratings 


Thermal Information 


Voltage Between V+ and V- Terminals ................000- 36V Thermal Resistance Bya Bc 

Differential Input Voltage... 1.1... 6... cee cee eee eee 24V COIDIP POCKAUS +0 ccnce dane nmws 68°C/W 17°C/W 

Digital Input Voltage (S/H Pin) ................000008e +8V, -6V Ceramic LCC Package ............ 68°C/W 18°C/W 

Outpit Current, COnUNMUOUS 5.2 i ic ov ve ceaeesseeccensees +20mA Package Power Dissipation at +75°C 

Storage Temperature Range ................. -65°C to +150°C CONG PACKRUGs 6246 606s 00 ceanvedaw ns suswinas vans 1.5W 

JUNCHON TOMPOIAlNG . nc cccneecsanrexaervacccen anes +175°C Ceram lO PaGKbO? osc cveccnieseeae cease sqaianas 1.5W 

Lead Temperature (Soldering 10s).................0.. +300°C Package Power Dissipation Derating Factor Above +75°C 

ESU ClASGHIGCBUON 2. x acestndcesdsssed ee eedcen wens <2000V CO PORROMs 4.5.0 spawn eden okaktneevracwserees 15mW/PC 
Geraite LOC PAGKAGO oecsccccsvebenssaxaseacsn’s 15mW/PC 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 


Operating Temperature Range............ -55°C <Tas+125°C Logic Level Low (Vi). ......... 0. ccc ee eee e cece eens OV to 0.8V 
Operating Supply Voltage (tVs). 0.0.00... cece eee ee ee eee Z15V = Logic Level HIGH (Vin) a cc awcxacncesvanaaecesnrwne 2.0V to 5.0V 
ANGION INPUL VONAGE .665sccnccevsassctasenscavertavacsas +10V 


TABLE 1. DC ELECTICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: V+ = +15V; V- = -15V; V,, = 0.8V (Sample); Vy = 2.0V (Hold); Cy, = Internal = 135pF; Signal GND = Supply GND, 
Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE | MIN) | MAX — UNITS 


7 ee a ee AES 
— Lo 


| 23 | +125°C, 85°C | -360 | 350 | nA 
i) = 
ee ee 
| 23 | +125°, sec | -350 | 350 | nA 
Open Loop Voltage Gain +Ays Ry = 2kQ, C, = 60pF, ee ee ee 
V = +10V 
V =-10V 
V, =-1 = -9. 
Vout = +10V, Ven = T0.8V 
“ 
aa “ 
CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed. 
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Common Mode 
Rejection Ratio 


es 
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[2.8 | vase [ao | | ma 
SO 
(28 __[ vase.ave | o | | v_ 
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Output Current 
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Output Voltage Swing 
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Specifications HA-5340/883 


TABLE 1. DC ELECTICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: V+ = +15V; V- = -15V; V,, = 0.8V (Sample); Vj = 2.0V (Hold); Cy = Internal = 135pF; Signal GND = Supply GND, 
Unless Otherwise Specified. 


LIMITS 
ee, | uimits 
PARAMETERS SYMBOL CONDITIONS ae TEMPERATURE me 8s. UNITS 


+125°C, -55°C 
+PSRR_ | V+ = 13.5V, 16.5V 
V- = -15V, -15V 


cae 
-PSRR_ | V+ = +15V, +15V, 


Power Supply Rejection 
Ratio 


| 25 
| 25 
75 
#125°0,-65°C | 75 
a ce 

V- = -13.5V, -16.5V | 4125°C,-s5°C | 75 | 

ie | ec | | 
ec esl ait 

Vin = 5V a x 
—_—- 


+125°C, -55°C 


+125°C, -55°C 
Digital Input Voltage Vi + | vere | - | oe |v 

TES we] fo 
a 


Digital Input Current 


aagapOUOECCE 


TABLE 2. AC ELECTICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: V+ = +15V; V- = -15V; V\_ = 0.8V (Sample); Vj4 = 2.0V (Hold); Cy = Internal = 135pF; - Input Tied to Output, Signal 
GND = Supply GND, Unless Otherwise Specified. 


GROUP A umits | 
PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE ra | UNITS 
Hold Step Error VERROR Vit = = OV, Vin = = 4.0V, +25°C 
taise(VsyH) = 15ns | 


Rise Time & Fall Time C.=60pF, R, =2kQ, Ay = +1, | 425°C 


V = OV to +200mV Ste 
Pe aed CL ccd 


Marat Terre 


Ay = +1, Vout = OV to 
-200mV Step 10%, 90%pts 
Ay = +1, Voyr = OV to 5 ° 
Pt laa +125°C, -55°C 
to -200mV Step ae 


Ay = +1, Vout = OV to +10V : - 
Sep, 25%, 75% Ps a == pe 
ee 


C, = 60pF, R, = 2kQ, 
a ae ee 


Ay = +1, Vout = OV to -10V 
| Step, 25%, 75% pts 

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed. Spec Number 511117-883 
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Slew Rate +SR 


Specifications HA-5340/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


| uimiTs | 
PARAMETER SYMBOL CONDITIONS NOTES | TEMPERATURE ce UNITS 


Sample Mode Noise EA (SAMPLE) DC to 10MHz, Vom = OV, +25°C 335 — 
Voltage Rioap = 2K 
Hold Mode Noise EA (HOLD) DC to 10MHz, Von = 5V, +25°C LVems 
Voltage Rioap = 2K 


0.1% Acquisition Time Tacq 0.1% | C.=60pF, R, =2K, Voyt= OV +25°C 
to 10V Step 
THD 290k(HOLD) i = 450kHz, +25°C 
Vin = 20Vp.p, 200kKHz 
THDs0K(HOLD) Fs = 450kHz, +25°C 
cong = 5Vp.p, 500kKHz 


NOTE: 


1. The parameters listed in this table are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 


Total Harmonic 
Distortion Hold Mode 


Total Harmonic 
Distortion Sample Mode 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


fromenercaraensec eee 
omarion |e 
Ee 


NOTE: 
1. PDA applies to Subgroup 1 only. No other subgroups are included in PDA. 


oe 
Ou 
<5 
wo 
Is 
aq 
s 

¢< O 
ae = 
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CAUTION: These devices are sensitive to electronic discharge. Proper IC handiing procedures should be followed. Spec Number 511117-883 
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HA-5340/883 


Die Characteristics 


DIE DIMENSIONS: 
84 x 139 x 19mils 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SigN4) over Silox (SiO., 5% Phos) 
Silox Thickness: 12kA + 2.0k 
Nitride Thickness: 3.5kA + 1.5kA 


DIE ATTACH: 
Material: Gold Silicon Eutectic Alloy 
Temperature:Ceramic DIP - 460°C (Max) 
Ceramic LCC - 420°C (Max) 


WORST CASE CURRENT DENSITY: 
5.33 x 104 A/cm? 


Metallization Mask Layout 


HA-5340/883 


(11) EXTERNAL 
HOLD CAP 


SUPPLY (13) 
GND 


S/H (14) 
CONTROL 


-IN (1) 


+IN (2) 


ec f: 
> > 
ra a 
< < 
= ee 
Ww Ww 
” w” 
LL LL 
L L 
(°) ce) 
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(9) +VsupPLy 
(7) OUTPUT 


(7) OUTPUT 


(6) SIG GND 


-Vsupp cy (5) 


Spec Number 511117-883 


FARRIS 


SEMICONDUCTOR 


HA-535 1/883 


Fast Acquisition, Low Power j 
Sample and Hold Amplifier | 


ADVANCE INFORMATION 


June 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HA-535 1/883 is a fast acquisition, wide bandwidth sam- 
ple/nold amplifier built with the Harris HBC-10 BiCMOS pro- 
cess. This sample and hold amplifier offers the combination 
of features; fast acquisition time (7Ons to 0.01% maximum), 


9, 

» Fast AOQUSIEOA TO COTA. ma esne sans sine ONS (rsa) excellent DC precision and extremely low power dissipation, 

e Low Offset Error .....................05. +2mV (Max) making it ideal for use in systems that sample multiple sig- 
nals and require low power. In systems with multiple chan- 

e Low Pedestal Error...................... +8mV (Max) nels also consider the Dual HA-5352/883 sample and hold 

e Low Droop Rate.................005- 2uV/us (Max) amplifier. | 

¢ Wide Unity Gain Bandwidth ........... 40MHz (Typ) The HA-5351/883 is in an open loop configuration with fully 
differential inputs providing flexibility for user defined feed- 

e Low Power Dissipation .............. 220mW (Max) 


Total Harmonic Distortion (Hold Mode). . -72dBc (Typ) 
(Vin = 5Vp_p at 1 MHz) 


Fully Differential Inputs 
On Board Hold Capacitor 


Applications 


¢ Deglitching HA-5351MJ/883 | -55°C to+125°C | 8 Lead CerDIP 
¢ Peak Detection rT) 
ec 
¢ High Speed DC Restore ou 
<5 
Ww a 
as 
a 
= 
<9 
we 
Pinout = 
HA-5351/883 
(CERDIP) 
TOP VIEW 
+IN 11] |g | -IN 
NC | 2| GND 
v- | 3] 6] V+ 
OUT | 4| 15 | S/H CONTROL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 


Synchronous Sampling 
Wide Bandwidth A/D Conversion 


7-13 


back. In unity gain the HA-5351/883 is completely self-con- 
tained and requires no external components. The on-board 
15pF hold capacitor is completely isolated to minimizing 
droop rate and reduce sensitivity to pedestal error. The 
HA535 1/883 is available in 8 lead CerDIP for minimum board 
space and easy layout. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE 


Spec Number 


511118-883 
File Number 3727 


FARRIS 


SEMICONDUCTOR 


HA-5352/883 


Fast Acquisition Dual 
Sample and Hold Amplifier 


ADVANCE INFORMATION 


June 1994 


Features 


e This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Fast Acquisition to 0.01% 70ns (Max) 
+2mV (Max) 
+8mV (Max) 


2uV/us (Max) 


Low Offset Error 
Low Pedestal Error 
Low Droop Rate 
Wide Unity Gain Bandwidth 40MHz (Typ) 
Low Power Dissipation per Amp 220mW (Max) 


Total Harmonic Distortion (Hold Mode). . -72dBc (Typ) 
(Vin = 5Vp._p at 1MHz) 


Fully Differential Inputs 
On Board Hold Capacitor 


Applications 

¢ Synchronous Sampling 

¢ Wide Bandwidth A/D Conversion 
e Deglitching 

e Peak Detection 

e High Speed DC Restore 


Pinout 


Description 


The HA-5352/883 is a fast acquisition, wide bandwidth Dual 
Sample and Hold amplifier built with the Harris HBC-10 BICMOS 
process. This Sample and Hold amplifier offers the combination 
of features; fast acquisition time (7Ons to 0.01%), excellent DC 
precision and extremely low power dissipation, making it ideal for 
use in multi-channel systems that require low power. 


The HA-5352/883 comes in an open loop configuration with fully 
differential inputs providing flexibility for user defined feedback. In 
unity gain the HA-5352/883 is completely self-contained and 
requires no external components. The on-board 15pF hold 
Capacitors are completely isolated to minimize droop rate and 
reduce the sensitivity of pedestal error. The HA-5352/883 Dual 
Sample and Hold is available in a 14 lead CerDIP package 
saving board space while its pinout is designed to simplify layout. 


Ordering Information 


PART TEMPERATURE 
NUMBER RANGE PACKAGE 


HA5352MJ/883 -55°C to +125°C 14 Lead CerDIP 


HA-5352/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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S/H1 CONTROL 
OUT1 


19 | S/H2 CONTROL 


Spec Number 
File Number 


511119-883 
3728 


LO 


~~ 


ANALOG MULTIPLIERS 


PAGE 
ANALOG MULTIPLIER DATA SHEETS 
HA-2546/883 Wideband Two Quadrant Analog Multiplier (Voltage Output) ..................006. 8-3 
HA-2556/883 Wideband Four Quadrant Analog Multiplier (Voltage Output)..................008. 8-7 
HA-2557/883 Wideband Four Quadrant Analog Multiplier (Current Output)................ eee 8-12 
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ANALOG 
MULTIPLIERS 


t 


FARRIS 


SEMICONDUCTOR 


HA-2546/883 


Wideband Two Quadrant Analog 
Multiplier (Voltage Output) 


uo 


July 1994 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HA-2546/883 is a monolithic, high speed, two quadrant, 
analog multiplier constructed in the Harris Dielectrically Iso- 
lated High Frequency Process. The HA-2546/883 has a volt- 
age output with a 30MHz signal bandwidth, 300V/us slew 


* High Speed Voltage Output........... 300V/us (Min) ate and a 17MHz control input bandwidth. High bandwidth 
e Low Multiplication Error .............06. 3.0% (Max) and slew rate make this part an ideal component for use in 
1.6% (Typ) video systems. The suitability for precision video applica- 
tions is demonstrated further by the 0.1dB gain flatness at 
* Input Bias Currents .............+++.+- SHA (Max) = SMHz, 1.6% multiplication error, -52dB feedthrough and dif- 
1.24 (TYP) ferential inputs with 1.2uA bias currents. The HA-2546/883 
¢ Signal Input Feedthrough.............. -52dB (Typ) also has low differential gain (0.1% typ.) and phase (0.1° 
¢ Wide Signal Bandwidth............... 30MHz (Typ) cia iaiieian 

; The HA-2546/883 is well suited for AGC circuits as well as 
¢ Wide Control Bandwidth.............. 17MHz (Typ) mixer applications for sonar, radar, and medical imaging 
¢ Gain Flatness to 5MHz.........--.cece 0.10dB (Typ) equipment. The voltage output of the HA-2546/883 simplifies 
many designs by eliminating the current-to-voltage conver- 

A pp lications sion stage required for current output multipliers. 


& 
Ow 
es ‘e) = 
Pinouts qa 
HA-2546/883 HA-2546/883 25 
(CERDIP) (CLCC) = 

TOP VIEW TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1.C. Handling Procedures. 


Military Avionics 

Missile Guidance Systems 
Medical Imaging Displays 
Video Mixers 

Sonar AGC Processors 
Radar Signal Conditioning 
Voltage Controlled Amplifier 


Vector Generator 


Copyright © Harris Corporation 1994 
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Ordering Information 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


HA1-2546/883 -55°C to +125°C |16 Lead CerDIP 
HA4-2546/883 -55°C to +125°C + |20 Lead Ceramic LCC 


VyioB 
VyioA | 5 
NC | 6 
Vy+ 


Vy- 


File Number 


Spec Nomber 511050-883 
2444.1 


Specifications HA-2546/883 


Absolute Maximum Ratings Thermal Information 
Voltage Between V+ aiid V- occ cuwa cn vaweeeeneseawenns 35V Thermal Resistance Bja Bjc 
Differential Input Voltage... 6.0... 0... cee cee cee eee eee 6V ConmgiP Packed 22 sccscvversiacwsnasan B0°C/W 25°C /W 
CR CIN 6 vnc oe on kes 08 KA GR eh wKhs 048 e Kanteen’ 60mA COIMNE LCG fac c cencseewiscentous ses 61°C/Ws«12°C/W 
JUNcliON TOMPOIEIUG .4.25cciccceas cacsedssecraean +175°C | Maximum Package Power Dissipation 
Storage Temperature Range .............. -65°C < Ty, $ +150°C CorDIP Package at 475°C... 0... .sccccnseevscssosees 1.25W 
Ba) AN. «news bnaerndeaedecaws dhaew saa en ace ams <2000V Ceramic LCC Package at +75°C............ 20. e ee eeee 1.64W 
Lead Temperature (Soldering 10s)................008- +300°C Package Power Dissipation Derating Factor above +75°C 
Caml? PaO oc ici seesiieasies beeenceeeeca 12mWPC 
Catamie LOC PACKAGS .ceccsiancnexwcswssunenes 16mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Temperature Range................ -55°C to+125°C Operating Supply Voltage............... cece ee ee +8V to +15V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppry = t15V, Rioap = 1kQ, Cioap = SOpF, Unless Otherwise Specified. 


GROUP A LIMITS 
SUBGROU 
PARAMETERS SYMBOL CONDITIONS PS TEMPERATURE Fun | ax UNITS 


Mlipication Error Wyn 8V a 
[23 waste, -o | 5 fs | rs 
(>) 


cs i re ee 
+125°C, -55°C | -5 | 5 | % 
1250, 5% | 5 | - 
i ee ee eee 
125%, 550 | - | 5 | 
+125°C, -55°C | -15 | 15 | 
Tree a 
[+125°, 56°C | -20 | 20 
ceo 
Tvi26%, 656 | 3 | 3 
Common Mode (Vy) +CMRR(Vy) | Vy = 0 to +5V, Vx = +2V | 425°C | GO | CC 


ee 
+125°C, -55°C | 60 | - | 


-CMRR(Vy)_ | Vy = 0 to -5V, Vy = +2V 


SU BRBREuWUeebeGouuauaceoeeb 


Input Offset Voltage (Vx) } — Vio(Vx) | Vem = OV re re 
rare oe Pep 
23 | vias, 650 | 5 | 5 
2,3 
Input Offset Voltage (Vz) | Vio(Vz)_—s] Vx = OV, Vy = OV 1 | 425°C | 15 | 15 | 
eee ee 
T1250, 550 | 5 | -_ 
“ag | vy eit Wyeteer ee ee 
ee ee ee ee 
+125°C, -55°C | 20 | - | 

-lour Vy = -5V, Vy = +2.5V | 25°C | -20 | mA 


Spec Number 511 050-883 


Specifications HA-2546/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Device Tested at: Vsyppyy = 15V, Rioap = 1kKQ, Croan = SOpF, Unless Otherwise Specified. 


GROUP A LIMITS 
SUBGROU 
PARAMETERS SYMBOL CONDITIONS PS TEMPERATURE wun | MAX: UNITS 


Power Supply Rejection +PSRR- =| AVg=3V,V+=+15V,V-=-15V, | 1 [| 425°C | 58 | - | GB I 
cae iach ld [23 | xs, sc [se | - | a8 | 
AVs=8V,Ve=+16V,V-=-t5v,{ 1 | vere —*| sa | - | a8 | 
V+= +1 5V, V-=-12V | 28 | +1 96°C. -55°C | 58 | 
Hoc PVx=Wy=OVilour=oma | 1 —«| == C28 
P23 | +125°C, 55 | 29 

Tec [Vx=W=OVlour=omA | ot S| Sst Ci 
P23 | +25, -s5°¢ | - | 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


-PSRR 


Quiescent Power Supply 
Current 


Table 2 Intentionally Left Blank. See AC Specifications in Table 3. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppry = 15V, Rioap = 1kQ, Croap = SOpF, Unless Otherwise Specified. 


LIMITS 
PARAMETER SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS 
R 


[1 [a0 55% [ 00 || vs 
TR 


Rise and Fall Time 
10S [Vour= -1oomviertoomv [| + | +25 |= - =| 30 | % 
OS [Vour=+100mVvie-oomv | + | asc | - | 9 | % | 


Full Power Bandwidth FPBW | Vpgax = 5V, Vx = 2Voc | 4,2 [ 425° | 95 | - | MHz | 
[2 vaso, se [os | | wre 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVp_ ax). 
3. Measured between 10% and 90% points. 


Overshoot 


ANALOG 
MULTIPLIERS 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


interim lectical Paranetere(PreBumany [SS 
[Group ATestRequremenis dT SSC~i 
[Groups Gana Dendponts SCY SSCS 


NOTE: 
1. PDA applies to Subgroup 1 only. 


Spec Number 511050-883 


HA-2546/883 


Die Characteristics 


DIE DIMENSIONS: 


79.9mils x 119.7mils x 19mils + 1mils 


METALLIZATION: 
Type: Al, 1%Cu 


Thickness: 16kA + 2kA 


GLASSIVATION: 


Type: Nitride (Sig3N4) over Silox (SiOz, 5% Phos) 
Silox Thickness: 12kA + 1.5k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 


0.72 x 10° A/cm? 


TRANSISTOR COUNT: 87 


Metallization Mask Layout 


HA-2546/883 


Vrer GND GAA GAC 
(2) (1) (16) (15) 


VyioB (3) (14) GAB 
13) V 
VyioA (4) (13) Vx 
Vy+ (5) (12) Vx- 
Vy- (6) (11) V+ 


(7) (8) (9) (10) 
V- Vout Vz+ Vz- 


Spec Number 
8-6 


511050-883 


FARRIS 


SEMICONDUCTOR 


GD 


July 1994 


HA-2556/883 


Wideband Four Quadrant Analog 
Multiplier (Voltage Output) 


Features 


This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HA-2556/883 is a monolithic, high speed, four quadrant, 
analog multiplier constructed in Harris’ Dielectrically Isolated 
High Frequency Process. The voltage output simplifies many 
designs by eliminating the current-to-voltage conversion 


* nigh Speed VONAge OUIPULs<s.a5<* anes 450V/us (Typ) stage required for current output multipliers. The HA-2556/ 
¢ Low Multiplication error ................ 1.5% (Typ) 883 provides a 450V/us output slew rate and maintains 
52MHz and 57MHz bandwidths for the X and Y channels 
* Input Bias Currents .........-+-++++20ee 8A (TYP) respectively, making it an ideal part for use in video systems. 
* Signal Input Feedthrough .............. “500B (TYP) The suitability for precision video applications is 
e Wide Y Channel Bandwidth ........... 57MHz (Typ) demonstrated further by the Y Channel 0.1dB gain flatness 
to 5.0MHz, 1.5% multiplication error, -50dB feedthrough and 
¢ Wide X Channel Bandwidth ........... 52MHz(TyP) differential inputs with 8A bias current. The HA-2556 also 
¢ 0.1dB Gain Flatness (Vy).............. 5.0MHz (Typ) has low differential gain (0.1%) and phase (0.1°) errors. 
. ; The HA-2556/883 is well suited for AGC circuits as well as 
Applications mixer applications for sonar, radar, and medical imaging 


e 


Military Avionics 

Missile Guidance Systems 
Medical Imaging Displays 
Video Mixers 

Sonar AGC Processors 
Radar Signal Conditioning 
Voltage Controlled Amplifier 


Vector Generator 


equipment. The HA-2556/883 is not limited to multiplication 
applications only; frequency doubling, power detection, as 
well as many other configurations are possible. 


Ordering Information 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


HA1-2556/883 -55°C to +125°C | 16 Lead CerDIP 


” 
Pinout Simplified Schematic Oth 
oO ons 

HA-2556/883 Ja 

(CERDIP) Z in 

TOP VIEW <5 

= 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
Copyright © Harris Corporation 1994 
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Spec Number 
File Number 


511063-883 
3619 


Specifications HA-2556/883 


Absolute Maximum Ratings Thermal Information 

Voltage Between V+ and V- .. 2... cece ee eee 35V Thermal Resistance 85a Bc 
Differential Input Voltage... ...... 0... eee ee eee eee 6V CerDIP Package ...............-45- 82°C/W 27°C /W 
Ce 5 vse bes 594-055 740baercne sete ceeesaaeeees +40mA Maximum Package Power Dissipation at +75°C 

ee) PING ant on aes pees beeen eh ewseHeresseeses < 2000V CarbiP Packa0@ ..s<itxcceve ciiveesccauaeesasnawws 1.22W 
Lead Temperature (Soldering 10s).................0.. +300°C Package Power Dissipation Derating Factor above +75°C 

Storage Temperature Range .............. -65°C < Ta $ +150°C COMP PACKS! iscccccauevsaenvan teeta ccadegs 12mW/C 
Max Junction Temperature... 0... 0... eee eee eee +175°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Supply Voltage (tVs)......... cece eee e cee eee +15V Operating Temperature Range............. -55°C < Ta < +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Vsyppiy = t15V, Re = 50Q, R, = 1kQ, C, = 20pF, Unless Otherwise Specified. 


LIMITS 
GROUP A 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE Te UNITS 


2 | vases [| s | 6 | as 


Scmonncanvay | own [yoaswow [1 ae ef 
= 5 wae Ee ee ee ee 
Power Supply (Vx) +PSRR (Vx) | Vog = +12V to +17V a ee ee ee eee 
— vee aii | 23 | Hasec,ssrc | es | |B 


aa [are 


Rejection Ratio Vy = 5V 


Rejection Ratio Vyns = 5V = = 
Vy = 5V 
“ eee? | SF 


Spec Number 511063-883 


8-8 


Specifications HA-2556/883 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested at: Veyppry = +15V, Re = 50Q, R, = 1kQ, C, = 20pF, Unless Otherwise Specified. 


een ey ea eee 
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS 
Input Offset Current (Vz) | lio (Vz)_—« | Vx = OV, Vy = OV a ee ee 


2 | A 

3 | 38 | 

vaowoay [aes [oe 
care 2,3 +125°C, -55°C | 65 poe | eB 

_- | ey 

| 8 

ake 


Rejection Ratio Vy = OV, Vy = 0V 


[23 [ vases [ao | | ma 
[23 | vesc-ee | | 20 [ mm 
[23 vescre | s | |v 
hull [23 | vescese [| = |v 


23 | vescnese [| [mm 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Output Current 


< 


Output Voltage Swing 


<|[< 


< 


Table 2 Intentionally Left Blank. See AC Specifications in Table 3. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested: at Vsyppry = t15V, Re = 50Q, R, = 1kQ, C, = 20pF, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 


Vy, Vz CHARACTERISTICS (NOTE 2) 
Bandwidth BW(Vy) | -3dB, Vx = 5V, +25°C MHz 
Vy $ 200MVp.p 
Gain Flatness GF(Vy) 0.1dB, Vx = 5V, +25°C 4.0 
Vy s 200MVp.p 
AC Feedthrough Viso fo = 5MHz, +25°C -45 
Vy on 200MVp.p 
Vy = Nulled 


Rise and Fall Time Vy = 200mvV Step, +25°C 


10% to 90% pts 
Spec Number 511063-883 
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Specifications HA-2556/883 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 
Device Tested: at Vsyppyy = +15V, Re = 50Q, R, = 1kQ, C, = 20pF, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MAX | UNITS 


Differential Input Rin (Vy) | Vy = +5V, Vx = OV +25°C 
Resistance 


Vy CHARACTERISTICS 
Bandwidth BW (Vx) | -3dB, Vy = 5V, +25°C 30 
Vx < 200MVp.p 
(Gain Flatness GF (Vy) | 0.1dB, Vy = 5V, +25°C 2.0 
/ Vx < 200MVp.p 


AC Feedthrough Viso fo = 5MHz, 
Vx = 200MVp.p 


Vy = Nulled 


Rise & Fall Time 


ae ° co) 
10% to 90% pts | 2 +125°C, -55°C 


Overshoot +0S,-OS |Vx=200mVstep, | 1 | 425° | % 
Slew Rate +SR,-SR_ | Vy = 10V step, a ee ee ee oe 
1 


Differential Input Rin (Vx) | Vx = t5V, Vy = OV +25°C 
Resistance 


OUTPUT CHARACTERISTICS 


Output Resistance Rout Vy = +5V, Vx = 5V 1 +25°C 
Ry = 1kQ to 250 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Vz AC characteristics may be implied from Vy due to the use of Vz as feedback in the test circuit. 
3. Offset voltage applied to minimize feedthrough signal. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1) 


1. PDA applies to Subgroup 1 only. No other subgroups are included in PDA. 


Spec Number 511063-883 
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HA-2556/883 


Die Characteristics 
DIE DIMENSIONS: 
71mils x 100mils x 19mils + 1mils 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SigzN4) over Silox (SiO2, 5% Phos) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 
TRANSISTOR COUNT: 84 
SUBSTRATE POTENTIAL: V- 
WORST CASE CURRENT DENSITY: 
0.47 x 10°A/cm? 
Metallization Mask Layout 


HA-2556/883 


Vref GND Vxi0A =: Vxi0B 
(2) (1) (16) (15) 


VyioB (3) 


VyioA (4) 


(13) Vy+ 


Vy+(5) (12) V- 


ANALOG 
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Vy-(6) 


(11) V+ 


(7) — (8) (9) (10) 
V- Vout Vz+ Vz- 
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SEMICONDUCTOR 


HA-2557/883 


Wideband Four Quadrant Analog 
Multiplier (Current Output) 


GD 


July 1994 


Features 


¢ This Circuit is Processed in Accordance to MIL-STD- 
883 and is Fully Conformant Under the Provisions of 
Paragraph 1.2.1. 


Description 


The HA-2557/883 is a monolithic, high speed, four quadrant, 
analog multiplier constructed in Harris’ Dielectrically Isolated 
High Frequency Process. The single-ended current output of 


the HA-2557/883 has a 130MHz signal bandwidth (R, = 


* Low Multiplication Error ...2.++0+++a«+s 1.5% (Typ) 50Q). High bandwidth and low distortion make this part an 
* Input Bias Currens ones vias sencnwwedes 8A (Typ) ideal component in video systems. 
e Signal Input Feedthrough at 5MHz....... -52dB (Typ) The suitability for precision video applications is demon- 
; strated further by low multiplication error (1.5%), low 
* Wide Y Channel Bandwidth .......... 130MHZz (TYP) feedthrough (-52dB), and differential inputs with low bias cur- 
e Wide X Channel Bandwidth ........... 75MHz (Typ) ‘rents (8A). The HA-2557/883 is also well suited for mixer 
circuits as well as AGC applications for sonar, radar, and 
e Rise Time (Ry = 500)... 2. cc ceccsccvccne 7ns (TyP) medical imaging equipment. 
Supply Current........-.-2+-eeseeeees 17mA (Max) The current output of the HA-2557/883 allows it to achieve 
higher bandwidths than voltage output multipliers. Full scale out- 
Applications put current is trimmed to 1.6mA. An internal 2500Q feedback 


resistor is also provided to accurately convert the current, if 
desired, to a full scale output voltage of +4V. The HA-2557/883 is 
not limited to multiplication applications only; frequency doubling, 
power detection, as well as many other configurations are also 
possible. 


e Military Avionics 

e Missile Guidance Systems 
¢ Medical Imaging Displays 
e Video Mixers 

Ordering Information 


TEMPERATURE 
PART NUMBER RANGE PACKAGE 


HA1-2557/883 -55°C to +125°C | 16 Lead CerDIP 


e Sonar AGC Processors 


e¢ Radar Signal Conditioning 


Voltage Controlled Amplifier 


e Vector Generator 


Pinout Schematic 


HA-2557/883 
(CERDIP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures. 
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Spec Number 
File Number 


Specifications HA-2557/883 


Absolute Maximum Ratings 


Voltage Between V+ and V- ..... cece ec eee eee eee 35V 
Direrendal NPUl VONAGS. «acs s coisa neds eoenane se betexe es 6V 
CUE COG i 5.01054. 04 o6abe 5.0004 Kae Cee sawaswceddananns +3mA 
BO) Fn niece cae eenncntsn tesa ene eonn dawns < 2000V 
Lead Temperature (Soldering 10s)................005. +300°C 
Storage Temperature Range .............. -65°C < Ty < +150°C 
Max Junction Temperature. .......... 0. ce eee ee eee +175°C 


Thermal Information 
Thermal Resistance Oya B5c 


CarDiP Package 2.2 scccescensaaeess . B2°C/W ss 27°C /W 
Maximum Package Power Dissipation at +75°C 

COTA PRIS oo te2nsed 5 aeeeos nb eneneoun exams 1.22W 
Package Power Dissipation Derating Factor above +75°C 

CON FOO 66055402 e0d Cis esds da bdeeerew as 12mW/C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 
Operating Supply Voltage (+Vs)..... 6... cece eects +15V 


Operating Temperature Range............. -55°C < Ty $ +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppyy = +15V, Rz (Pin 10) not connected, Unless Otherwise Specified. 


Multiplication Error Vy, Vx = t4V 
FS = 1.6mA 


Linearity Error Vy, Vx = t4V 


lour Offset = Vy, Vy = OV 
Input Offset Voltage (Vx) Vy = t4V 
Input Bias Current (Vx) Ip(Vx) Vy = OV, Vy = 4V 
Input Offset Current (Vx) lio(Vx) = OV, Vy = 4V 
Common Mode (Vx) CMRR(Vx) | VxCM = +10V 
Rejection Ratio Vy =4V 
Power Supply (Vx) + PSRR(V x) | V+ = +12V to +17V 
Rejection Ratio Vy = 4V 
- PSRR(Vx) | V- =-12V to -17V 
Vy=4V 
Input Offset Voltage (Vy) Vy = t4V 
Input Bias Current (Vy) Ip(Vy) = OV, Vy = 4V 
Input Offset Current (Vy) lio(Vy) Vy = OV, Vy = 4V 
Common Mode (Vy) CMRR(Vy) | VyCM = +9V, -10V 
Rejection Ratio Vy =4V 


Power Supply (Vy) +PSRR(Vy) | V+ =+12V to +17V 
Rejection Ratio Vy =4V 


-PSRR(Vy) | V- =-12V to -17V 
Vx = 4V 


Output Impedance Vout = +10V 


Supply Current 


GROUP A 
PARAMETERS SYMBOL CONDITIONS |SUBGROUPS| TEMPERATURE | MIN | MAX | UNITS 


a SO 


fS 
w 


a a = 
[23 | ec ero fs | 5s | * 
a a 


LIMITS 
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ANALOG 
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HA-2557/883 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Table 2 Intentionally Left Blank. See AC Specifications in Table 3 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: Vsyppyy = +15V, Rz (Pin 10) not connected, Unless Otherwise Specified. 


LIMITS 
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE | MIN. | MAX | UNITS 


Vy, CHARACTERISTICS 


Bandwidth BW(Vy) | -3dB, Vx = 4V, +25°C 
Vy < 200MVp.p 

AC Feedthrough Viso __| fo = SMHz, 425°C -48 
Vy = 200MVp.p 
Vx = Nulled 


Rise and Fall Time Tr, Te Vy = -4V to +4V Step +25°C 
Vy = 4V, 
10% to 90% pts 
Overshoot +OS,-OS | Vy =-4V to +4V Step +25°C 
Vx = 4V 
Differential Input Rin(Vy) Vy = t4V, Vy = OV +25°C 
Resistance 
Vy CHARACTERISTICS 


Bandwidth BW(V x) -3dB, Vy = 4V, +25°C 
Vx Ss 200MVp.p 


AC Feedthrough Viso fo = 5MHz, 1,2 +25°C 
Vx = 200MVp.p 
Vy = Nulled 
Rise and Fall Time Tr, Te Vy = -4V to +4V Step 1 +25°C 10 
Vy = 4V, 10% to 90% pts 
Overshoot +OS,-OS | Vy =-4V to +4V Step 1 +25°C % 
Vy = 4V 
Differential Input Rin(Vx) Vy = +4V, Vy = OV +25°C 
Resistance 


NOTE: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param- 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 


2. Offset voltage applied to minimize feedthrough signal. 


TABLE 4. ELECTRICAL TEST REQUIREMENTS 


ee 
[eomtwsom@e fT 


NOTE: 
1. PDA applies to Subgroup 1 only. 
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Die Characteristics 


DIE DIMENSIONS: 
71mils x 100mils x 19mils + 1mils 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (SigzN4) over Silox (SiOz, 5% Phos) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 

TRANSISTOR COUNT: 72 

SUBSTRATE POTENTIAL: V- 


WORST CASE CURRENT DENSITY: 
0.47 x 10°A/em2 


Metallization Mask Layout 


HA-2557/883 


u QO 
a 2 
> Y) 
Sf 


Vy+ (5) 


Vy- (6) 


V- (7) 
lout (8) 
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Rz (10) 
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Spec Number 


ANAL 


NEW DIE PLOTS 


PAGE 
NEW DIE PLOT DATA SHEETS 

ts or ae dees eee A Cy eK Oe DRO GRO eN ene dd ehonheenNaSnOHlas Saaass ecapenas 9-3 
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HA-2620/883, 
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This section contains die characteristics and metallization layouts for those products which have not had electrical specifica- 
tion changes, but have had significant layout changes since the publication of the 1989 “Analog Military Product Data Book”. 
Please refer to AnswerFAX, or the 1989 Analog Military book for complete electrical specifications. 
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HA-2400/883 


Die Characteristics 


DIE DIMENSIONS: 
88 x 67 x 19 mils + 1 mils 
2240um x 1710um x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
0.7 x 10°A/cm? 


SUBSTRATE POTENTIAL (Powered Up): Unbiased 
TRANSISTOR COUNT: 251 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-2400/883 


-~AN2  +IN1 -IN1 -IN4 = +IN4 -IN3 
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9-3 


HA-2420/883 


Die Characteristics 


DIE DIMENSIONS: 
102 x 61 x 19 mils + 1 mils 
2590 x 1550 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA = 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
6.8 x 104*A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 78 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-2420/883 


VOS ADJ 


VOS ADJ 


HOLD CAP 


OUTPUT 


Die Characteristics 


DIE DIMENSIONS: 
62 x 76 x 19 mils + 1 mils 
1575 x 1930 x 483um + 25.4ym 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si83N4) over Silox (SiO02, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA x 1.5kA 


WORST CASE CURRENT DENSITY: 
1.2 x 10°A/cem? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 30 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


V+ OUTPUT 


HA-2539/883 


HA-2539/883 
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HA-2540/883 


Die Characteristics 


DIE DIMENSIONS: 
62 x 76 x 19 mils + 1 mils 
1575 x 1930 x 483m + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12k 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.2 x 10°A/em? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 30 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


V+ OUTPUT 


HA-2540/883 
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HA-2542/883 


Die Characteristics 


DIE DIMENSIONS: 
106 x 73 x 19 mils + 1 mils 
2700 x 1850 x 483um + 25.44m 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12k 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
4.0 x 10*A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 43 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-2542/883 
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HA-2620/883, HA-2622/883 


Die Characteristics 


DIE DIMENSIONS: 
69 x 56 x 19 mils + 1 mils 
1750 x 1420 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2kA 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
3.9 x 10*A/cm? 


SUBSTRATE POTENTIAL (Powered Up): Unbiased 


TRANSISTOR COUNT: 
HA-2620/883: 140 
HA-2622/883: 140 


PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-2620/883, HA-2622/883 


BAL 


+IN 


COMP 


9-8 


V+ 


_J 


a 
tJ 
[e) 
a 
© 
r 


OUT 


BAL 


HA-5033/883 


Die Characteristics 


DIE DIMENSIONS: 
51x67x19 mils +1 mils 
1300 x 1700 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (Si02, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.54 x 10°A/cm? 


SUBSTRATE POTENTIAL (Powered Up): Unbiased 
TRANSISTOR COUNT: 20 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-5033/883 
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HA-5101/883 


Die Characteristics 


DIE DIMENSIONS: 
70 x 70 x 19 mils + 1 mils 
1790 x 1780 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.38 x 10°A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 54 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-5101/883 
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HA-511 1/883 


Die Characteristics 


DIE DIMENSIONS: 
70 x 70x 19 mils + 1 mils 
1790 x 1780 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.38 x 10°A/cm? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 54 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-5111/883 
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HA-51 44/883 


Die Characteristics 


DIE DIMENSIONS: 
97 x 103 x 19 mils + 1 mils 
2460 x 2610 x 483um + 25.44m 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
0.45 x 10°A/cem? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 144 
PROCESS: Bipolar/JFET Dielectric Isolation 


Metallization Mask Layout 
HA-5144/883 
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HA-5190/883 


Die Characteristics 


DIE DIMENSIONS: 
54 x 88 x 19 mils + 1 mils 
1360 x 2240 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO02, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.29 x 10°A/cem? 


SUBSTRATE POTENTIAL (Powered Up): V- 
TRANSISTOR COUNT: 49 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 
HA-5190/883 
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HA-5330/883 


Die Characteristics 


DIE DIMENSIONS: 
99 x 166 x 19 mils + 1 mils 
2510 x 4210 x 483um + 25.4um 


METALLIZATION: 
Type: Al, 1% Cu 
Thickness: 16kA + 2kA 


GLASSIVATION: 
Type: Nitride (Si3N4) over Silox (SiO2, 5% Phos.) 
Silox Thickness: 12kA + 2k 
Nitride Thickness: 3.5kA + 1.5kA 


WORST CASE CURRENT DENSITY: 
1.36 x 10°A/cm? 


SUBSTRATE POTENTIAL (Powered Up): Signal GND 
TRANSISTOR COUNT: 205 
PROCESS: Bipolar Dielectric Isolation 


Metallization Mask Layout 


HA-5330/883 


+IN Ju] | aN 
it. 
ste 
HI = } 
SIGNAL GND 
SUPPLY GND 
V+ 
OFFSET ADJ 
OFFSET ADJ 
\- 
OUTPUT S/H CONTROL 


QUALITY AND RELIABILITY 

gic) fey i eo re a er ee re eer eT 10-3 
COG) ct tee nods e256 eee ke teehee Chde ES eOde ae Chea HRS se eaaendc dNeMes eset ceeds eon ed 10-3 
The Role of the Quality Organization. ... 0.0... cee eee eee eee eee eee e ee eeennnees 10-3 
AGRE WYSIGVRI, PISRGRG, 6c 0 6 eo e055 05005.0550 505840846 9-059%55.550 596 KO O85 955 8.E5 OEE OEE ERE Re 10-3 
POC eg citi: UL. oe a ee rrr 10-3 
BES er er et ee eee Se eee ry eT eee T 10-5 
GEL SMUG. 5 xb ote S evens eEbEe wh oe eod UES HERS Obs GREE Sah ee Gg 8S Cee ee GENE hedeew rane 10-5 
Harris Semiconductor Standard Processitig FIOW . 4 csi cscvscnesseeec eee ceveseenensnagvan sess eeanen 10-6 
Controlling and Improving the Manufacturing Process - SPC/DOX.......... ccc cee eee eee 10-8 
Averade Quiioing Qual) (AQ)... ccsseancnken ng eas eS eeeOrehh 4 OES ToD OHSEEREEM OS ORE LEE SORS 10-9 
| a ee ee ee ree ees eT TT ee ee Te er ee Teer ee rrr 10-9 
iGOIMING MAIGNAlS sc cx eke se eee Rese sUN Pan eee Deed cagenehach scan enenc hee rdseey cares Gece edseus 10-9 
LSet ON LOIN 6 ae 6.0 raw 5644-4 Weed ou OON ORE oO ERS E Swe OS HEE EEE RE Ode ew Ee EKebe des ceesEes 10-11 
iantiacturing Science «CAM. IIT, TPM ccna naknbscaenveawnseenoterasemeenaeeeeeenas andes ekeanwa 10-11 

Se Rg eee re ne ee ee ee. oe ee ee ee a 10-12 
foil c| >. [1+ || J er er ae rns ee eee sa er ee ee 10-12 
PIGNAOUAY EQWIOGING 5044 n 468554 CR 5 OEET EEE TE FES LAE TRSE TD OEE TEESE ES OE bEHERER ETE DE CORES 10-12 
Design for Reliability (Wear-Out Characterization) ......... 0. ccc ce eee eee eee eee teen enna 10-12 
Process Product /PaCksOe CUGITIORNONG. «ics cis see seeeeceees danse eeena beer eee i eenedeusered ones 10-13 
PICU Pacraoe HEM OUYy MNOS 6.0086 c endo oe eh s dao eed ON eee wees KERN ROTO EGE NRE SB ON ESS 10-13 
CUSIOMOr FOU SSIViCGs. ccc ci eva ee ae RAED OR EDSON OHS DR ENTREE RE OPER RAR OR SEH OR RR OS 10-15 
aioe ests ec ee a ee ae ee ee eee a ee eee 10-19 
PNAWIICAl SSIVICES LAGOAINY oc ocke ese seh 6b RENTER THEE AT RE HO EK RHR ADEA A RARER MOE 10-20 
Reliability Fundamentals and Calculation of Failure Rate. 1... ee eee eee ee eee 10-21 

TECH BRIEF 52 Electrostatic Discharge Control: A Guide To Handling Integrated Circuits................ 10-23 
BSD PIGisciion Bn FISvetilen MOGSUIGE. «.ccscccec etd eave dines need eek skews eRe Oe ek ee ees 10-23 
Dos and Dori'te tr Integrated Circus HANGING. .cccccececéeuveteseedundetntuiersvoeetseebacaeeadeiaanngs 10-23 
Recommended Maintenance Procedures... ci .ccsascescvncec sees eden cana eee eos r Tene EKR SETTER RO ws 10-24 
Se Goro’ Wii Siac cac cade stab carkeec ree antnha chee eedee Can ke aes aba oed bhenes comand 10-24 


10-1 


QUALITY AND 
RELIABILITY 


o* 


Harris Quality 


Introduction 


Success in the integrated circuit industry means more than 
simply meeting or exceeding the demands of today’s market. 
It also includes anticipating and accepting the challenges of 
the future. It results from a process of continuing improve- 
ment and evolution, with perfection as the constant goal. 


Harris Semiconductor's commitment to supply only top value 
integrated circuits has made quality improvement a mandate 
for every person in our work force — from circuit designer to 
manufacturing operator, from hourly employee to corporate 
executive. Price is no longer the only determinant in market- 
place competition. Quality, reliability, and performance enjoy 
significantly increased importance as measures of value in 
integrated circuits. 


Quality in integrated circuits cannot be added or considered 
after the fact. It begins with the development of capable pro- 
cess technology and product design. It continues in manu- 
facturing, through effective controls at each process or step. 
It culminates in the delivery of products which meet or 
exceed the expectations of the customer. 


The Role of the Quality Organization 


The emphasis on building quality into the design and manu- 
facturing processes of a product has resulted in a significant 
refocus of the role of the Quality organization. In addition to 
facilitating the development of SPC and DOX, Quality profes- 
sionals support other continuous improvement tools such as 
control charts, measurement of equipment capability, stan- 
dardization of inspection equipment and processes, proce- 
dures for chemical controls, analysis of inspection data and 
feedback to the manufacturing areas, coordination of efforts 
for process and product improvement, optimization of envi- 
ronmental or raw materials quality, and the development of 
quality improvement programs with vendors. 


At critical manufacturing operations, process and product 
quality is analyzed through random statistical sampling and 
product monitors. The Quality organization's role is changing 
from policing quality to leadership and coordination of quality 
programs or procedures through auditing, sampling, consult- 
ing, and managing Quality Improvement projects. 


To support specific market requirements, or to ensure con- 
formance to military or customer specifications, the Quality 
organization still performs many of the conventional quality 
functions (e.g., group testing for military products or wafer lot 
acceptance). But, true to the philosophy that quality is every- 
one’s job, much of the traditional on-line measurement and 
control of quality characteristics is where it belongs — with 
the people who make the product. The Quality organization 
is there to provide leadership and assistance in the deploy- 
ment of quality techniques, and to monitor progress. 


The Improvement Process 


| 


STAGE IV 


PRODUCT 
OPTIMIZATION 


IMPACT ON 
PRODUCT STAGE Ill 
QUALITY 


PROCESS 
OPTIMIZATION 


STAGE Il 


PROCESS 
CONTROL 


STAGE | 


PRODUCT 
SCREENING 


SOPHISTICATION OF 
QUALITY TECHNOLOGY 


FIGURE 1. STAGES OF STATISTICAL QUALITY TECHNOLOGY 


Harris Semiconductor’s quality methodology is evolving 
through the stages shown in Figure 1. In 1981 we embarked 
on a program to move beyond Stage |, and we are currently 
in the transition from Stage Ill to Stage IV, as more and more 
of our people become involved in quality activities. The tradi- 
tional “quality” tasks of screening, inspection, and testing are 
being replaced by more effective and efficient methods, put- 
ting new tools into the hands of all employees. Table 1 illus- 
trates how our quality systems are changing to meet today’s 
needs. 


Designing for Manufacturability 


Assuring quality and reliability in integrated circuits begins 
with good product and process design. This has always 
been a strength in Harris Semiconductor’s quality approach. 
We have a very long lineage of high reliability, high perfor- 
mance products that have resulted from our commitment to 
design excellence. All Harris products are designed to meet 
the stringent quality and reliability requirements of the most 
demanding end equipment applications, from military and 
space to industrial and telecommunications. The application 
of new tools and methods has allowed us to continuously 
upgrade the design process. 


Each new design is evaluated throughout the development 
cycle to validate the capability of the new product to meet the 
end market performance, quality, and reliability objectives. 


The validation process has four major components: 
1. Design simulation/optimization 
2. Layout verification 
3. Product demonstration 
4. Reliability assessment 
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TABLE 1. TYPICAL ON-LINE MANUFACTURING/QUALITY FUNCTIONS 


MANUFACTURING 
CONTROLS 


FUNCTION 


¢ QML/JAN Seif-Audit 
e¢ Environmental 
- RoomV/Hood Particulates 
- Temperature/Humidity 
- Water Quality 
¢ Product 
- Junction Depth 
- Sheet Resistivities 
- Defect Density 
- Critical Dimensions 
- Visual Inspection 
- Lot Acceptance 
e Process 
- Film Thickness 
- Implant Dosages 
- Capacitance Voltage Changes 
- Conformance to Specification 


- Repeatability 


- Calibration 
- Preventive Maintenance 
¢ QMLU/JAN Self-Audit 
¢ Environmental 
- RoomV/Hood Particulates 
- Temperature/Humidity 
- Water Quality 
e Product 
- Documentation Check 
- Dice inspection 
- Wire Bond Pull Strength/Controls 
- Ball Bond Shear/Controls 
- Die Shear Controls 
- Post-Bond/Pre-Seal Visual 
- Fine/Gross Leak 
- PIND Test 
- Lead Finish Visuals, Thickness 
- Solderability 


- Operator Quality Performance 

- Saw Controls 

- Die Attach Temperatures 

- Seal Parameters 

- Seal Temperature Profile 

- Sta-Bake Profile 

- Temp Cycle Chamber Temperature 
- ESD Protection 

- Plating Bath Controls 

- Mold Parameters 


QA/QC MONITOR 
AUDIT 


Harris Quality 


TABLE 1. TYPICAL ON-LINE MANUFACTURING/QUALITY FUNCTIONS (Continued) 


Test 


QCI Inspection 


Quality Systems 
Qualified Manufacturers List (QML) 


Harris Semiconductor has been a certified supplier of JAN 
products since the early 1970’s. In August, 1993, Harris 
began a transition phase for the JAN and MIL-STD-883 com- 
pliant product portfolio to QML in conformance with the 
requirements of MIL-Il-38535. The QML program utilizes a 
“best commercial practices” philosophy to manufacture inte- 
grated circuits for all classes of military products. This QML 
philosophy ties directly into existing Harris systems and pro- 
grams such as statistical process control of critical pro- 
cesses and utilization of continuous improvement teams to 
continually raise product quality, reliability, manufacturability, 
and performance. The transition to this culture eliminates the 
need for much of the present end-of-line testing which was 
defined in a period when Quality was inspected into the 
product rather than manufactured into the product. 


QML manufacturing lines will, in the near future, eliminate 
much of the end-of-line testing through demonstration of 
product quality through process control. In turn, much of the 
present paperwork in the form of attributes and other records 
demonstrating “inspection of quality into the product” will no 
longer be provided. By following this charter, the burden of 
quality and reliability is placed in the manufacturing arena 
which is where the solutions reside. 


ee aa se et 
CONTROLS AUDIT 
[OMUANSatAa —SOSCSCSCSSCSCSC—‘“C‘“‘“SC‘ 
[= Temperature estcalbraton SCS SS 
[+ Test SystomGalbration SCS SS 
[= TestProcedures——SSSCSCSC~CSCSCSSSSCSSSCSSC 


Probe ¢ QMUJAN Self-Audit 
¢ Wafer Repeat Correlation 
e Visual Requirements 


lace etl 
aaa 
Ps QMUJAN SelfAudit 

|* Functionality BoardCheck PX 

[+ Oven Temperature Controls |X 

|* Procedural Conformance | 
ee 

a sae 

i a 

aa oe 

 cteetutmitvettidetoned 

ee 

eee! 

eee 


Brand ¢ QML/JAN Self-Audit 
e ESD Controls 
¢ Brand Permanency 


ISO-9000 


Harris Semiconductor’s wafer fabrication and I.C. assembly 
and test operations have received ISO-9002 certification. 
The certification for this international standard was achieved 
with minimal effort based on the years of performance in the 
military market coupled with the implementation of a Total 
Quality Management system. Harris TQM system and ISO 
compliance, combined, provide a synergetic quality system 
which supports the Harris corporate quality policy. 


Special Testing 


Harris Semiconductor offers several standard screen flows 
to support a customer’s need for additional testing and reli- 
ability assurance. These flows include environmental stress 
testing, burn-in, and electrical testing at temperatures other 
than +25°C. The flow shown in Figure 2 indicates the Harris 
standard processing flow for a Compliant Military Device. In 
addition, Harris can supply products tested to customer 
specifications both for electrical requirements and for non- 
standard environmental stress screening. Consult your field 
sales representative for details. 
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Harris Semiconductor Standard Processing Flow 


MIL-STD-883 METHODS 
5004 AND 5005 


WAFER PROBE/DICE 
PREPARATION 
HIGH/ROOM 


TEMP 
WAFER PROBE TEST 


ASSEMBLY 


m@ OPERATION 
% QUALITY MONITOR 


DIE ATTACH 


CONTROL DIE MOUNT 


MOUNT CURE CONTROL 


% QUALITY DIE ATTACH 
CONTROL (SPC) 


WIRE BOND 


CONTROL WIRE BOND 


QUALITY WIRE BOND 
CONTROL (SPC) 


POST BOND 


VISUAL POST BOND INSPECTION 


* QUALITY POST BOND 
INSPECTION 


LEAD FINISH 


CONTROL TRIM/FORM/DERAIL 


SOLDER DIP 

100% VISUAL INSPECTION 
LOAD SHIPPING TUBES 

* QA LOT ACCEPTANCE 


* QA DOCUMENTATION 
INSPECTION 


FIGURE 2A. 
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Harris Semiconductor Standard Processing Flow (Continued) 


MIL-STD-883 METHODS 
5004 AND 5005 


TEST 


M@ OPERATION 
* QUALITY MONITOR 


AC/DC TEST 
ROOM, 


HIGH AND/OR 100% ELECTRICAL TEST 


LOW TEMP 


TOP BRAND 


POST BURN-IN 


ELECTRICAL TESTS 
* QA MONITOR 


APPLY BURN-IN PDA 


FINAL ELECTRICAL TESTS 
QUALITY 
LOT ACCEPTANCE * QA MONITOR 


100% VISUAL INSPECTION 


— %* GROUP B/C/D 
QCI TEST 


FINAL DATA REVIEW 


SHIP 
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FIGURE 2B. 
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TABLE 2. PROCESS CONTROL APPLICATIONS 


Thin Film 
Film Thickness 


¢ Diffusion 
- Junction Depth 


¢ Photo Resist 
- Critical Dimension 


- Sheet Resistivities 
- Oxide Thickness 


Refractive Index 
Film Composition 
Metal Step Coverage 


- Resist Thickness 
- Etch Rates 


Post-Seal 
Internal Package Moisture 
PIND Defect Rate 
Solder Thickness 
Package Hermeticity Tests 
Lid Torque 
Temperature Cycle 


Pre-Seal 

- Die Prep Visuals 
Die Attach Heater Block 
Die Shear 
Wire Pull 
Ball Bond Shear 
Saw Blade Wear 
Pre-Cap Visuals 


Handlers/Test System 
Defect Pareto Charts 


Lot % Defective 


ESD Failures per Month 


After Burn-In PDA 


e Environment 
- Water Quality 
- Clean Room Control 
- Temperature 
- Humidity 


¢ Receiving Inspection 
- Vendor Performance 
- Material Criteria 
- Quality Levels 
- Plated Finish Thickness 


Controlling and Improving the 
Manufacturing Process - SPC/DOX 


Statistical process control (SPC) is the basis for quality control 
and improvement at Harris Semiconductor. Harris manufac- 
turing people use control charts to determine the normal vari- 
abilities in processes, materials, and products. Critical 
process variables and performance characteristics are mea- 
sured and control limits are plotted on the control charts. 
Appropriate action is taken if the charts show that an opera- 
tion is outside the process control limits or indicates a nonran- 
dom pattern inside the limits. These same control charts are 
powerful tools for use in reducing variations in processing, 
materials, and products. Table 2 lists some typical manufac- 
turing applications of control charts at Harris Semiconductor. 


SPC is important, but still considered only part of the solution. 
Processes which operate in statistical control are not always 
capable of meeting engineering requirements. The conven- 
tional way of dealing with this in the semiconductor industry 
has been to implement 100% screening or inspection steps to 
remove defects, but these techniques are insufficient to meet 
today’s demands for the highest reliability and perfect quality 
performance. 


Harris still uses screening and inspection to “grade” products 
and to satisfy specific customer requirements for burn-in, mul- 
tiple temperature test insertions, environmental screening, 
and visual inspection as value-added testing options. How- 
ever, inspection and screening are limited in their ability to 


reduce product defects to the levels expected by today’s buy- 
ers. In addition, screening and inspection have an associated 
expense, which raises product cost (see Table 3). 


TABLE 3. APPROACH AND IMPACT OF STATISTICAL 
QUALITY TECHNOLOGY 


APPROACH IMPACT 


Product |¢* Stress and Test ¢ Limited Quality 
Screening |* Defective Prediction |* Costly 
After-The-Fact 


Statistical Process 
Control 
Just-In-Time 
Manufacturing 


Identifies Variability 
Reduces Costs 
Real Time 


Process 
Control 


Design of Experi- 
ments 
Process Simulation 


Minimizes Variability 
Before-The-Fact 


Process 
Optimization 


Insensitive to Vari- 
ability 

Designed-In Quality 
Optimal Results 


Product 
Optimization 


Design for Produc- 
ibility 
Product Simulation 
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Harris engineers are, instead, using Design of Experiments 
(DOX), a scientifically disciplined mechanism for evaluating 
and implementing improvements in product processes, 
materials, equipment, and facilities. These improvements 
are aimed at reducing the number of defects by studying the 
key variables controlling the process, and optimizing the 
procedures or design to yield the best result. This approach 
is a more time-consuming method of achieving quality per- 
fection, but a better product results from the efforts, and the 
basic causes of product nonconformance can be eliminated. 


SPC, DOX, and design for manufacturability, coupled with 
our 100% test flows, combine in a product assurance 
program that delivers the quality and reliability performance 
demanded for today and for the future. 


Average Outgoing Quality (AOQ) 


Average Outgoing Quality is a yardstick for our success in 
quality manufacturing. The average outgoing electrical 
defective is determined by randomly sampling units from 
each lot and is measured in parts per million (PPM). The 
current procedures and sampling plans outlined in MIL-STD- 
883 and MIL-I-38535 are used by our quality inspectors. 


The focus on this quality parameter has resulted in a contin- 
uous improvement to less than 100 PPM, and the goal is to 
continue improvement toward 0 PPM. 


Training 


The basis of a successful transition from conventional quality 
programs to more effective, total involvement is training. 
Extensive training of personnel involved in product manufac- 
turing began in 1984 at Harris, with a comprehensive devel- 


opment program in statistical methods. Using the resources 
of Harris statisticians, private consultants, and internally 
developed programs, training of engineers, supervisors, and 
operators/technicians has been an ongoing activity in Harris 
Semiconductor. 

Over the past years, Harris has also deployed a comprehen- 


sive training program for hourly operators and supervisors in 
job requirements and functional skills. All hourly manufactur- 


ing employees participate (see Table 4). 


Incoming Materials 


Improving the quality and reducing the variability of critical 
incoming materials is essential to product quality enhance- 
ment, yield improvement, and cost control. With the use of 
Statistical techniques, the influence of silicon, chemicals, 
gases and other materials on manufacturing is highly 
measurable. Current measurements indicate that results are 
best achieved when materials feeding a_ statistically 
controlled manufacturing line have also been produced by 
Statistically controlled vendor processes. 


To assure optimum quality of all incoming materials, Harris 
has initiated an aggressive program, linking key suppliers 
with our manufacturing lines. This user-supplier network is 
the Harris Vendor Certification process by which strategic 
vendors, who have performance histories of the highest 
quality, participate with Harris in a lined network; the vendors 
factory acts as if it were a beginning of the Harris production line. 


SPC seminars, development of open working relationships, 
understanding of Harris’s manufacturing needs and vendor 
Capabilities, and continual improvement programs are all part of 
the certification process. The sole use of engineering limits no 
longer is the only quantitative requirement of incoming materials. 


TABLE 4. SUMMARY OF TRAINING PROGRAMS 


[course | AUDIENCE TOPICS COVERED 


SPC, Basic Manufacturing Operators, Harris Philosophy of SPC, Statistical Definitions, Statistical Calculations, 
Non-Manufacturing Problem Analysis Tools, Graphing Techniques, Control Charts 
Personnel 


Harris Philosophy of SPC, Statistical Definitions, Statistical Calculations, 
Problem Analysis Tools, Graphing Techniques, Control Charts, Distributions, 
Measurement Process Evaluation, Introduction to Capability 


SPC, Intermediate Manufacturing Supervisors, 


Technicians 


Harris Philosophy of SPC, Statistical Definitions, Statistical Calculations, 
Problem Analysis Tools, Graphing Techniques, Control Charts, Distributions, 
Measurement Process Evaluation, Advanced Control Charts, Variance Com- 
ponent Analysis, Capability Analysis 


SPC, Advanced Manufacturing Engineers, 


Manufacturing Managers 


ne 
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Factorial and Fractional Designs, Blocking Designs, Nested Models, Analysis 
of Variance, Normal Probability Plots, Statistical Intervals, Variance Compo- 
nent Analysis, Multiple Comparison Procedures, Hypothesis Testing, Model 
Assumptions/Diagnostics 


Design of Experiments Engineers, Managers 


(DOX) 


Response Surface Engineers, Managers 
Methods (RSM) 


Simple Linear Regression, Multiple Regression, Coefficient Interval Estima- 
tion, Diagnostic Tools, Variable Selection Techniques 


Steepest Ascent Methods, Second Order Models, Central Composite 
Designs, Contour Plots, Box-Behnken Designs 
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Specified requirements include centered means, statistical In addition to the certification process, Harris has worked to 
control limits, and the requirement that vendors deliver their promote improved quality in the performance of all our qualified 
products from their own statistically evaluated, in-control manu- vendors who must meet rigorous incoming inspection criteria 
facturing processes. (see Table 5). 


TABLE 5. INCOMING QUALITY CONTROL MATERIAL QUALITY CONFORMANCE 


MATERIAL INCOMING INSPECTIONS VENDOR DATA REQUIREMENTS 


Silicon ¢ Resistivity ¢ Equipment Capability Control Charts 


¢ Crystal Orientation - Oxygen 
* Dimensions - Resistivity 
- ¢ Control Charts Related to 
¢ Edge Conditions 
: - Enhanced Gettering 


¢ Taper 

¢ Thickness 

¢ Total Thickness Variation 
¢ Backside Criteria 

e Oxygen 

Carbon 


- Total Thickness Variation 

- Total Indicated Reading 

- Particulates 
* Certificate of Analysis for all Critical Parameters 
¢ Control Charts from On-Line Processing 


Certificate of Conformance 


Chemicals/Photoresists/ Chemicals ¢ Certificate of Analysis on all Critical Parameters 


Gases - Assay ¢ Certificate of Conformance 
- Major Contaminants * Control Charts from On-Line Processing 
* Molding Compounds ¢ Control Charts 
- Spiral Flow - Assa 
- Thermal Characteristics : owen 
e Gases - Water 
- Fel eae - Selected Parameters 
oo * Control Charts 
- Viscosi 
- Assa 
- Film Thickness - Sontamihaits 
- Solids 


¢ Control Charts on 
- Photospeed 
- Thickness 
- UV Absorbance 
- Filterability 
- Water 
Contaminants 


Thin Film Materials Assay 


Selected Contaminants 


Control Charts from On-Line Processing 
¢ Control Charts 

- Assay 

- Contaminants 

- Dimensional Characteristics 
¢ Certificate of Analysis for all Critical Parameters 


Certificate of Conformance 


Assembly Materials Visual Inspection 
¢ Physical Dimension Checks 
¢ Glass Composition 

¢ Bondability 

¢ Intermetallic Layer Adhesion 
¢ lonic Contaminants 

¢ Thermal Characteristics 

e Lead Coplanarity 

e Plating Thickness 
Hermeticity 


Certificate of Analysis 
¢ Certificate of Conformance 


¢ Process Control Charts on Outgoing Product Checks 
and In-Line Process Controls 
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Calibration Laboratory 


Another important resource in the product assurance system 
is a calibration lab in each Harris Semiconductor operation 
site. These labs are responsible for calibrating the electronic, 
electrical, electro/mechanical, and optical equipment used in 
both production and engineering areas. The accuracy of 
instruments used at Harris is traceable to a national stan- 
dards. Each lab maintains a system which conforms to the 
current revision of MIL-STD-45662A, “Calibration System 
Requirements.” 


Each instrument requiring calibration is assigned a calibration 
interval based upon stability, purpose, and degree of use. The 
equipment is labeled with an identification tag on which is 
specified both the date of the last calibration and of the next 
required calibration. The Calibration Lab reports on a regular 
basis to each user department. Equipment out of calibration is 
taken out of service until calibration is performed. The Quality 
organization performs periodic audits to assure proper control 
in the using areas. Statistical procedures are used where 
applicable in the calibration process. 


Manufacturing Science - CAM, JIT, TPM 


In addition to SPC and DOX as key tools to control the prod- 
uct and processes, Harris is deploying other management 
mechanisms in the factory. On first examination, these tools 
appear to be directed more at schedules and capacity. How- 
ever, they have a significant impact on quality results. 


Computer Aided Manufacturing (CAM) 


CAM is a computer based inventory and productivity 
management tool which allows personnel to quickly identify 
production line problems and take corrective action. In addi- 
tion, CAM improves scheduling and allows Harris to more 
quickly respond to changing customer requirements and 
aids in managing work in process (WIP) and inventories. 


The use of CAM has resulted in significant improvements in 
many areas. Better wafer lot tracking has facilitated a num- 
ber of process improvements by correlating yields to process 
variables. In several places CAM has greaily improved 
capacity utilization through better planning and scheduling. 
Queues have been reduced and cycle times have been 
shortened - in some cases by as much as a factor of 2. 


The most dramatic benefit has been the reduction of WIP 
inventory levels, in one area by 500%. This results in fewer 
lots in the area and a resulting quality improvement. In wafer 
fab, defect rates are lower because wafers spend less time in 
production areas awaiting processing. Lower inventory also 
improves morale and brings a more orderly flow to the area. 
CAM facilitates all of these advantages. 


Just In Time (JIT) 


The major focus of JIT is cycle time reduction and linear pro- 
duction. Significant improvements in these areas result in 
large benefits to the customer. JIT is a part of the Total Quality 
Management philosophy at Harris and includes Employee 
Involvement, Total Quality Control, and the total elimination of 
waste. 


Some key JIT methods used for improvement are sequence 
of events analysis for the elimination of non-value added activ- 
ities, demand/pull to improve production flow, TQC check 
points and Employee Involvement Teams using root cause 
analysis for problem solving. 


JIT implementations at Harris Semiconductor have resulted in 
significant improvements in cycle time and linearity. The bene- 
fits from these improvements are better on time delivery, 
improved yield, and a more cost effective operation. 


JIT, SPC, and TPM are complementary methodologies and 
used in conjunction with each other create a very powerful 
force for manufacturing improvement. 


Total Productive Maintenance (TPM) 


TPM or Total Productive Maintenance is a specific methodol- 
ogy which utilizes a definite set of principles and tools focus- 
ing on the improvement of equipment utilization. It focuses on 
the total elimination of the six major losses which are equip- 
ment failures, setup and adjustment, idling and minor stop- 
pages, reduced speed, process defects, and reduced yield. A 
key measure of progress within TPM is the overall equipment 
effectiveness which indicates what percentage of the time is a 
particular equipment producing good parts. The basic TPM 
principles focus on maximum equipment utilization, autono- 
mous maintenance, cross functional team involvement, and 
zero defects. There are some key tools within the TPM techni- 
cal set which have proven to be very powerful to solve long 
standing problems. They are initial clean, P-M analysis, condi- 
tion based maintenance, and quality maintenance. 


Utilization of TPM has shown significant increases in utiliza- 
tion on many tools across the Sector and is rapidly becoming 
widespread and recognized as a very valuable tool to improve 
manufacturing competitiveness. 


The major benefits of TPM are capital avoidance, reduced 
costs, increased capability, and increased quality. It is also 
very compatible with SPC techniques since SPC is a good 
stepping stone to TPM implementation and it is in turn a good 
stepping stone to JIT because a high overall equipment effec- 
tiveness guarantees the equipment to be available and opera- 
tional at the right time as demanded by JIT. 
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Introduction 


At Harris Semiconductor, reliability is built into every product 
by emphasizing quality throughout manufacturing. This starts 
by ensuring the excellence of the design, layout, and manu- 
facturing processes. The quality of the raw materials and 
workmanship is monitored using statistical process control 
(SPC) to preserve the reliability of the product. The primary 
and ultimate goal of these efforts is to provide full perfor- 
mance to the product specification throughout its useful life. 


Reliability Engineering 


The Reliability Engineering department is responsible for all 
aspects of reliability assurance at Harris Semiconductor: 


¢ Charter 
- To ensure that Harris is recognized by our customers 
and competitors as a company that consistently 
delivers products with high reliability. 


¢ Mission 
- To develop systems for assessing, enhancing, and 
assuring that quality and reliability are integrated into 
all aspects of our business. 


e Vision 
- To establish excellence and integrity through all 
design and manufacturing processes as it relates to 
quality and reliability. 


Values 
¢ To be considered responsive and service oriented by our cus- 
tomers. 


¢ To be acknowledged by Harris as a highly qualified resource 
for reliability assurance, product analysis, and electronic mate- 
rials characterization. 

¢ To successfully utilize the organization’s talents through 
trained, empowered employees/employee team participation. 

¢ To maintain an attitude of integrity, dignity and respect for all. 


Strategy 


¢ To provide quantitative assessments of product reliability 
focusing on the identification and timely elimination of design 
and processing deficiencies that degrade product perfor- 
mance and operating life expectancy. 
To provide systems for continuous improvement of reliability 
and quality through the assessment of existing processes, 
products, and packages. 


To perform product analysis as a means of problem solving 
and feedback to our customers, both internal and external. 

To exercise full authority over the internal qualifications of new 
products, processes, and packages. 


The reliability organization is comprised of a team that pos- 
sesses a broad cross section of expertise in these areas: 


¢ Custom Military (Radiation Hardened) 
¢ Automotive ASICs 


¢ Harsh Environment Plastic Packaging 

e¢ Advanced Methods for Design for Reliability (DFR) 
¢ Strength in Power Semiconductor 

¢ Chemical/Surface Analysis Capabilities 


¢ Failure Analysis Capabilities 


The reliability focus is customer satisfaction (external and 
internal) and is accomplished through the development of 
standards, performance metrics, and service systems. These 
major systems are summarized below: 


e A process and product development system known as 
ACT PTM (Applying Concurrent Teams to Product-To- 
Market) has been established. The ACT PTM philosophy 
is one of new product development through a team that 
pursues customer involvement. The team has the author- 
ity, responsibility, and training necessary to successfully 
bring the product to market. This not only includes product 
definition and design, but also all manufacturing capabili- 
ties as well. 


¢ Standard test vehicles (over 100) have been developed for 
process characterization of wear-out failure mechanisms. 
These vehicles are used for conventional stresses (for 
modeling failure rates) and for wafer level reliability char- 
acterization during development. 


¢ Common qualification standards have been established 
for all sites. 


¢ A reliability monitoring system (also known as the Matrix 
monitoring system) is utilized for products in production to 
ensure ongoing reliability and verification of continuous 
improvement. 


e The field return system is designed to handle a variety of 
customer issues in a timely manner. Product issues are 
often handled by routing the product into the PFAST 
(Product Failure Analysis Solution Team) system. Return 
authorizations (RAs) are issued where an entire lot of 
product needs to be returned to Harris. The Customer 
Return Services (CRS) group is responsible for the admin- 
istration of this system (see Customer Return Services.) 


e The PFAST system has been established to expedite fail- 
ure analysis, failure root cause determination, and correc- 
tive actions for field returns. PFAST is a team effort involv- 
ing many functional areas at all Harris sites. The purpose 
of this system is to enable Harris’s Field Sales and Quality 
operations to properly route, track, and respond to our 
customer's needs as they relate to product analysis. 


Design for Reliability 
(Wear-Out Characterization) 


The concept of “Design for Reliability” focuses on moving reli- 
ability assessment away from tests on sample product to a 
point much earlier in the design cycle. Effort is directed at 
building in and verifying the reliability of a new process well 
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before manufacture of the first shippable product that uses 
that technology. This gives these first new products a higher 
probability of success and achieves reduced product-to-mar- 
ket cycle times. 


In practice, a set of standardized test vehicles containing spe- 
cial test structures are transferred to the new process using 
the layout ground rules specified for that process. Each test 
Structure is designed for a specific wear-out failure mecha- 
nism. Highly accelerated stress tests are performed on these 
structures and the results can be extrapolated to customer 
use conditions. Generally, log-normal statistics are used to 
define wear-out distributions for the life prediction models. The 
results are used to establish reliability design ground rules 
and critical node lists for each process. These ground rules 
and critical nodes ensure that wear-out failures do not occur 
during the customer’s projected use of the product. 


Process/Product/Package Qualifications 


Once the new process has successfully completed wear-out 
characterization, the final qualification consists of more con- 
ventional testing (e.g. biased life, storage life, temp cycle etc.). 
These tests are performed on the first new product designs 
(sampled across multiple wafer production lots). Successful 
completion of the final qualification tests concurrently qualifies 
the new process and the new products that were used in the 
qualification. Subsequent products designed within the now- 
established ground rules are qualified individually prior to 
introduction. New package configurations are also qualified 
individually prior to being available for use with new products. 


Harris’s qualification procedures are specified via controlled 
documentation and the same standard is used at Harris’s 
sites worldwide. Figure 4 gives more information on the new 
process/product development and life cycle. 


Product/Package Reliability Monitors 


Many of the accelerated stress-tests used during initial reli- 
ability qualification are also employed during the routine moni- 
toring of standard product. Harris’s continuing reliability 
monitoring program consists of three groups of stress tests, 
labeled Matrix I, Il and Ill. Table 6 outlines the Matrix tests 
used to monitor plastic packaged ICs in Harris's off-shore 
assembly plants, where each wafer fab technology is sam- 
pled. Matrix | consists of highly accelerated, short duration 
(typically 48 hours) tests, sampled biweekly, which provide 
real-time feedback on product reliability. Matrix Il consists of 
the more conventional, longer term stress-tests, sampled 
monthly, which are similar to those used for product qualifica- 
tion. Finally, Matrix Ill, performed monthly on each package 
style, monitors the mechanical reliability aspects of the pack- 
age. Any failures occurring on the Matrix monitors are fully 
analyzed and the failure mechanisms identified, with contain- 
ment and corrective actions obtained from Manufacturing and 
Engineering. This information along with all of the test results 
are routinely transmitted to a central data base in Reliability 
Engineering, where failure rate trends are analyzed and 
tracked on an ongoing basis. These data are used to drive 
product improvements, to ensure that failure rates are contin- 
uously being reduced over time. 


Reliability data, including the Matrix Monitor results, can be 
obtained by contacting your local Harris sales office. 


TABLE 6. PLASTIC PACKAGED IC MONITORING TESTS 


MATRIX | 


SAMPLE/ 
TEST CONDITIONS | DURATION LTPD 
#121°C. 
100%RH, 15PSIG 


ee 
mast | 98°, asm A 


MATRIX Il 


SAMPLE/ 
TEST CONDITIONS DURATION LTPD 
+121°C, 45/5 
100%RH, 15PSIG 


Biased Humidity | +85°C, 85% RH 


MATRIX Ill 


CONDITIONS SAMPLE/LTPD 
Brand Adhesion MIL-STD-883/2015 15/15 
Flammability (UL-94 Vertical Burn) 11/20 


Autoclave 


Autoclave 


MIL-STD-883/2016 11/20 
Solderability MIL-STD-883/2003 45/15 
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FLOW - PROCESS/PRODUCT RELIABILITY FOCUS 
DEVELOPMENT 
¢ Assumes process development required 
¢ Evaluate reliability risks factors 


e Attain commitment for test vehicle development 


“2 


DESIGN REVIEW e Review test vehicle development and stress test plan 


¢ Review package requirements and ESD requirements 

¢ Review latent random failure mechanism history and design for elimination 

¢ Review ground rules for design and elimination of wear-out mechanisms 

¢ Review process characterization, statistical control and capability and critical 
node list 

¢ Review device modeling and simulations 

¢ Review process variability and producibility 

¢ Define wafer level reliability vehicles 


“et 


¢ Evaluate design of chip to package risk factors 


¢ Review Design ground Rule Checks (DRCs) 


¢ Establish reliability test, stress and failure analysis capabilities 
e Project failure rate based on test vehicle data 


¢ Review burn-in diagrams for production and qualification 
¢ Review overall qualification plan 


2* 


TEST VEHICLE FABRICATION 


¢ Test vehicles and/or product constructed 
¢ Conduct wear-out characterization and/or product stress testing 


EVALUATION REVIEW e Review test vehicle stress results 


¢ Verify wear-out mechanisms are eliminated by design and Statistical Process 
Control (test vehicle + SPC) 

¢ Review product characterization to data sheet, ESD, latch-up and Destructive 
Physical Analysis (DPA) results and define corrective actions 

¢ Review of life test data and failure mechanisms. Define corrective actions 

¢ Utilize statistical Design Of Experiments (DOX) if required to adjust process or de- 
sign 

¢ Define necessary changes to eliminate any systematic failure mechanism 

¢ If mature process - grant generic release 


enw 


* Qualification requirements complete and presented. Meet FIT rate requirements 
¢ Review infant mortality burn-in results 
¢ Initiate reliability monitor plan 


+ Reliability Monitors: 


- Matrix monitor assessment 
- Military quality conformance testing 


¢ Trend analysis of reliability performance used to develop product improve- 
ments 


¢ Yield management support 


nee 


ee 


¢ High quality and reliable products shipped to Harris customers 


eee 


CONTINUOUS IMPROVEMENT ¢ Failure Analysis - Determine assignable cause of failure 


¢ Closed loop corrective action process 
¢ Continuous improvement objectives in product reliability and quality 


FIGURE 4. NEW PROCESS/PRODUCT DEVELOPMENT AND LIFE CYCLE 
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Customer Return Services 


Harris places a high priority on resolving customer return 
issues. The Customer Return Services (CRS) department is 
responsible for determining the best manner to handle a 
return issue as illustrated in Figure 5. 


PFAST 
REQUEST 


ELECTRICAL TEST/ 
PROBLEM VERIFICATION 


RA 
REQUEST 


FAILURE 
ANALYSIS 


CONTAINMENT ACTIONS 
AND CORRECTIVE ACTIONS 


FIGURE 5. GENERAL RETURN FLOW 


The diversity of return reasons requires that many different 
organizations be involved to test, analyze, and correct field 
return issues. The CRS group coordinates the responses 
from the supporting organizations to drive closure of issues 
within the customer response time requirements, see Table 7. 
The results from the work performed on customer returns are 
used to initiate corrective actions and continuous improve- 
ments within the factories. When the work on a return is com- 
pleted, the customer is contacted to be certain all issues have 
been satisfactorily resolved. 


The two methods used to return devices are by a RA (Return 
Authorization) request or by a PFAST (Product Failure Analy- 
sis Solution Team) request. The main difference between RA 
and PFAST is that the PFAST requests often require exten- 
sive analysis and a more formal response to the customer. All 
returns follow the same general procedure from the custom- 
er’s perspective as seen in steps one to five of the customer 
return procedure. 


Step 1 - Customer or Sales office contacts the Cus- 
tomer Return Services department. If a return is to be 
routed into the PFAST system, then a PFAST Action 
Request (see the PFAST form in this section) needs to 
be completed to understand the customer's issue and 
direct the analysis efforts. 


- Phone Number: (407)-724-7400 
FAX Number: (407)-724-7658 
Internet: creturn @huey.mis.semi.harris.com 
PROFS: CRETURN 


Step 2 - The Customer Return Services department 
notifies all affected sales, factory, and engineering 


organizations of the issue. 


Step 3 - When product is received, the issue is verified 
and any required analysis is performed. Where applica- 
ble, a preliminary analysis report is sent to the cus- 
tomer. 


Step 4 - A determination of the root cause of failure ini- 
tiates the corrective actions to address the source of 
the problem. A final corrective action report is sent to 
the customer if requested. 


Step 5 - The Customer Return Services department 
contacts the customer to confirm that all issues have 
been handled properly and the customer is satisfied 
that the return is completed. 


The RA request is used to return and replace an entire lot of 
product. The lot is returned to Harris for replacement or credit. 
Once the product is received various tests and evaluations will 
be performed to determine the appropriate actions that should 
be taken to resolve any problems or issues. 


A PFAST request is used to return a small sample for analysis 
of a problem. The ultimate outcome of both types of requests 
is to determine corrective actions that would preclude the 
same problem occurring in the future. Where appropriate, a 
containment plan is also implemented to prevent a re-occur- 
rence of the problem in the field. The customer return flow dia- 
gram (Figure 6) provides the typical activities and cycle times 
for processing a PFAST request. 
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TABLE 7. CUSTOMER RETURN SERVICES 


To resolve product quality issues | To provide a single point interface . Maintain customer return history. 
while providing feedback to both | between the customer and the fac- 
external and internal customers to | tory for resolving technical prob- 
facilitate corrective actions and con- | lems, issues, and field returns. . Establish a history library of problems 
tinuous improvement of the product. and corrective actions. 


Track returns through the factory. 


Ensure closure with customers. 


STATUS UPDATE 
CUSTOMER 
cusrowen PRODUCT ANALYSIS REPORT CUSTOMER 


CUSTOMER RETURN SERVICES GROUP _ 
CORRECTIVE 
ACTION 
FAILURE 


—s NO _ 
TEST 
pres ANALYSIS CORRECT 


ACTION 
junsandl REQUIRED? REQUIRED? 
PRODUCT 
. | evaNeERING 


ENGINEERING 
PRODUCT 
ANALYSIS 
LABORATORY 
ASSEMBLY MANUFACTURING 
ENGINEERING 


3 DAYS 15 DAYS 


15 DAYS 


FINAL 
OUTPUT 


INPUT FAILURE FAILURE ANALYSIS CORRECTIVE ACTIONS 


VERIFICATION (IF REQUIRED) AND CONTAINMENT ACTIONS 


33 DAYS TOTAL CYCLE TIME 


NOTE: The days indicated are the typical number of ‘working days’ not calendar days. Analysis difficulty 
and the nature of the corrective actions may either improve or degrade the total cycle time. 


FIGURE 6. CUSTOMER RETURN FLOW DIAGRAM 
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HARRIS vain 


SEMICONDUCTOR 


PFAST ACTION REQUEST 


(Product Failure Analysis Solution Team) 
Date: 


Customer 

Location 

Customer's Reference No. 
Quantity Received 


Originator 
Company/Phone No. 
Device Type/Part No. 
No. Samples Returned 


Instructions and requirements are on the back of this form. 
Has Field Applications been contacted for assistance? [] No [] Yes- Who wascontacted_——“—‘—“—C—‘—‘“‘“‘ WC 


SOURCE OF PROBLEM REASON FOR ELECTRICAL REJECT 
(Enter the sequence of events in the boxes provided) (Where appropriate serialize units and specify for each) 


Visual/Mechanical Test Conditions Relating to Failure 


(-] Describe 


(-] Not Performed 
(-] Sample Tested 
No. of Rejects 


Incoming Test 
[J 100% Tested 
No. Tested 


Are results representative of previous lots? 
C] YES [] NO 
In Process/Manufacturing Failure 
CJ] Board Test 

How many units failed? 


(J System Test 


Failed after hours of testing 
Was unit retested at incoming inspection? 
[] YES C1 NO 
Are results representative of previous lots? 
[J YES [1] NO 
Field Failure 

Failed after hours operation 
Estimated failure rate % per 
End User Location 

Min. °C Ave. °C Max. 
Other 


ACTION REQUESTED BY CUSTOMER 


Specific Action Requested (Contact PFAST Coordinator for other 
options) 

(J Test Sample for Correlation Only 

(J Test Sample for Product Return >$5k 

(FJ Failure Analysis 

[J] Other 
Impact of Failed Units on Customer's Situation: 


Customer Contact with Specific Knowledge of Rejects 
Name 
Position Phone 


Additional Comments: 


Tester Used (Mfgr/Model) 
Test Temperature 
Test Time C] Continuous (T = 

[J One Shot (T = 

Describe any observed condition to which 


failure appears sensitive 


[J DC Failure 
[] Open 
[] Power Drain 
Pin Number 
(J AC Failure 
Power Supply Voltages = 
Input Voltages Vj}; = 
Pin Number 
Failing characteristics 


CJ Short 
C) Input Level 


[J Leakage 
[] Output Level 


[-] RAM and ROM Failures (ROM failures must be 
returned with a good master unit if failure 
analysis is requested). 

Address of Failing Location 


Describe Pattern Used (If not standard 
patterns, give very complete description 
including address sequence). 


Include timing diagrams and circuit schematic if available. 
ROM Programmer Used (If purchased 
unprogrammed) 


QUALITY AND 
RELIABILITY 


Conformal Coating (Mfgr/Model) 


FIGURE 7. PFAST ACTION REQUEST 
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INSTRUCTIONS FOR COMPLETING PFAST ACTION REQUEST FORM 


The purpose of this form is to help us provide you with a more accurate, complete, and timely response to failures which may occur. Accurate 
and complete information is essential to ensure that the appropriate corrective action can be implemented. Due to this need for accurate and 
complete information, requests without a completed PFAST Action Request form will be returned. 


Source of Problem: 


This section requests the product flow leading to the failure. Mark an ‘X’ in the appropriate boxes up to and including the step which detected 
the failure. Also mark an ‘X’ in the appropriate box under “ARE RESULTS REPRESENTATIVE OF PREVIOUS LOTS?” to indicate whether 
this is a rare failure or a repeated problem. 


Example 1. No incoming electrical test was performed; the units Example 2. 100 out of the 500 units shipped were tested at incom- 
were installed onto boards; the boards functioned correctly for two ing and all passed. The units were installed into boards and the 
hours and then 1 unit failed. The customer rarely has a failure due boards passed. The boards were installed into the system and the 
to the Harris device. system failed immediately when turned on. There were 3 system 


failures due to this part. The customer frequently has failures of 
this Harris device. The 3 units were not retested at incoming. 


SOURCE OF PROBLEM 
(Enter the sequence of events in the boxes provided) 


1. VISUAL/MECHANICAL 
() DEscRIBE 


SOURCE OF PROBLEM 
(Enter the sequence of events in the boxes provided) 


1. VISUAL/MECHANICAL 


NOT PERFORMED 2. INCOMING TEST OQ) Not PERFORMED 
() 100% TESTED () SAMPLE TESTED () 100% TESTED SAMPLE TESTED 
No. TESTED No. OF REJECTS No. TESTED _jJ0Q _ No. OF REJECTS __0 
ARE RESULTS REPRESENTATIVE OF PREVIOUS LOTS? ARE RESULTS REPRESENTATIVE OF PREVIOUS LOTS? 
QO) YES (J No @ YES Q NO 
3. IN PROCESS/MANUFACTURING F AILURE 3. IN PROCESS/MANUFACTURING F AILURE 
@ Boarp TEST () SYSTEM TEST @ BoarD TEST @ System TEST 


HOW MANY UNITS FAILED? 3 
FAILED AFTER___0 _ HOURS OF TESTING 
WAS UNIT RETESTED AT INCOMING INSPECTION? 


HOW MANY UNITS FAILED? Pi 
FAILED AFTER 2 HOURS OF TESTING 
WAS UNIT RETESTED AT INCOMING INSPECTION? 


Q YES @ No Q YES @ No 

ARE RESULTS REPRESENTATIVE OF PREVIOUS LOTS? ARE RESULTS REPRESENTATIVE OF PREVIOUS LOTS? 
Q YES @ No @ YES QO NO 

4. FIELD FAILURE 4. FIELD FAILURE 

FAILED AFTER______——S—sdKHOURS OPERATION FAILED AFTER HOURS OPERATION 

ESTIMATED FAILURE RATE ss /% PER ESTIMATED FAILURE RATE % PER 

END USER LOCATION END USER LOCATION 

MN. "CAVE. ‘Cc MAXX. ‘e MIN. "CAVE. "Cc MAX. ‘c 


. OTHER . OTHER 


Action Requested by Customer: 
This section should be completed with the customer’s expectations. This information is essential for an appropriate response. 
Reason for Electrical Reject: 


This section should be completed if the type of failure could be identified. If this information is contained in attached customer correspondence 
there is no need to transpose onto the PFAST Action Request form. 


PFAST REQUIREMENTS 


The value of returning failing products is in the corrective actions that are generated. Failure to meet the following requirements can cause erro- 
neous conclusion and corrective action; therefore, failure to meet these requirements will result in the request being returned. Contact the local 
PFAST Coordinator if you have any questions. 


Units with conformal coating should include the coating manufacturer and model. This is requested since the coating must be removed in order 
to perform electrical and hermeticity testing. 


1. Units must be returned with proper ESD protection (ESD-safe shipping tubes within shielding box/bag or inserted into conductive foam 
within shielding box/bag). No tape, paper bags, or plastic bags should be used. This requirement ensures that the devices are not damaged 
during shipment back to Harris. 


2. Units must be intact (lid not removed and at least part of each package lead present). This is a requirement since the parts must be intact in 
order to perform electrical test. Also, opening the package can remove evidence of the cause of failure and lead to an incorrect conclusion. 


3. Programmable parts (ROMs, PROMs, UVEPROMs, and EEPROMs) must include a master unit with the same pattern. This requirement is 
to provide the pattern so all failing locations can be identified. A master unit is required if a failure analysis is requested. 


FIGURE 7. PFAST ACTION REQUEST (Continued) 
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Product Analysis Lab 


The Product Analysis Laboratory capabilities and charter 
encompass the isolation and identification of failure modes 
and mechanisms, preparing comprehensive technical reports, 
and assigning appropriate corrective actions. The primary 
activities of the Product Analysis Lab are electrical verifica- 
tion/characterization of the failure, package inspection/analy- 
sis, die inspection/analysis, and circuit isolation/probing. A 
variety of tools and techniques have been developed to 
ensure the accuracy and integrity of the product analysis. This 
section lists some of the tools and techniques that are 
employed during a typical analysis. 


The electrical verification/characterization of devices failing 
electrical parameters is essential prior to performing an analy- 
sis. The information obtained from the electrical verification 
provides a direction for the analysis efforts. The following 
electrical verification/characterization equipment may be used 
to obtain electrical data on a device: 


e LV500 ASIC verification system 
e LTS2020 Analog tester 

e Curve Tracer 

e Parametric Analyzer 


Prior to die level analysis, package inspection and analysis 
are performed. These steps are performed routinely since 
valuable data may not be obtainable once the package is 
opened. The package inspection and analysis may require 
the use of some of the following lab equipment: 


e X-ray 

e C-mode Scanning Acoustic Microscope (C-SAM) 
¢ Optical inspection microscopes 

¢ Package opening tools and techniques 


FAILURE VERIFICATION 
EXTERNAL INSPECTION 
FINE LEAK TEST 


GROSS LEAK TEST 
SPECIAL TESTS 


FAILURE MODE 
PREDICTIONS 


ELECTRICAL ANALYSIS 


SELECT ANALYSIS PATH 


NON-DESTRUCTIVE 


Once the device has been opened, die inspection and analy- 
sis can be performed. Depending on the type of failure, sev- 
eral tools and techniques may be used to identify the failure 
mechanism. Usually the faster and easier to use operations 
are performed first in an attempt to expedite the analysis. The 
list of equipment and techniques for performing die inspection 
and analysis is as follows: 


¢ Optical microscopes 

e Liquid crystal 

e Emission microscope 

¢ Scanning electron microscopes - SEM 


The final step of circuit isolation is ready to be performed 
when an area of the circuit has been identified as the source 
of the problem through one of the previous analysis efforts. 
Circuit analysis is performed using the following probing and 
isolation tools: 


¢ Mechanical probing 

¢ Laser cutter and isolation 

e E-beam probing 

¢ Cross sectioning and chemical deprocessing 


A typical analysis flow is shown in the Figure 8 below. The 
exact analysis steps and sequence are determined as the sit- 
uation dictates. For the analysis to be conclusive, it is essen- 
tial that the failure mechanism correlates to the initial product 
failure conditions. Some failure mechanisms require elemen- 
tal and chemical analysis to identify the root cause within the 
manufacturing process. Elemental and chemical analysis 
tasks are sent to the Analytical Services Lab for further evalu- 
ation. 


The results of each analysis are entered into a computer data 
base. This data base is used to search for specific types of 
problems, to identify trends, and to verify that the corrective 
actions were effective. 


INTERNAL VISUAL 
INSPECTION 
INTERNAL ELEC- 
TRICAL PROBE 


PROCESS 
PHYSICAL 
DATA TESTS 


RESEARCH CHEMICAL 
DATA sdaaionsshaian TESTS 


CROSS 
CIRCUIT ANALYSIS SECTION 
HISTORY REPORT 


DESTRUCTIVE 


FIGURE 8. ANALYSIS SEQUENCE 
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Analytical Services Laboratory MICROBEAM LABORATORY 
Chemical and physical analysis of materials and processes is 
an integral part of Harris’ Total Quality/Continuous Improve- wade gave 
ment efforts to build reliability into processes and products. 
Manufacturing operations are supported with real-time analy- 

intai SCANNING ENERGY 
ses to help maintain robust processes. Analyses are run in CL ECTHON DISPERSIVE 
cooperation with raw material suppliers to help them provide MICROSCOPES X-RAY 


controlled materials in dock-to-stock procurement programs. 
Harris facilities, engineering, manufacturing, and product 


assurance are supported by the Analytical Services Labora- ee 
tory. Organized into chemical or microbeam analysis method- MICROPROBE 


ology, staff and instrumentation from both labs cooperate in 
fully integrated approaches necessary to complete analytical 


Studies. TRANSMISSION 
as ; ELECTRON 
The department also maintains ongoing working arrange- MICROSCOPE 


ments with commercial laboratories, universities, and equip- 
ment manufacturers to obtain any materials analysis in 
cases where instrumental capabilities are not available in 
our own facility. 


Figure 9 and Figure 10 show the capabilities of each area. 


WAVELENGTH 
ELECTRON 
MICROSCOPE 


X-RAY 
PHOTOELECTRON 
SPECTROMETER 
X-RAY 
FLUORESCENCE 


FIGURE 9. MICROBEAM LABORATORY 


CHEMISTRY LABORATORY 


SPECTROSCOPY SEPARATION METHODS THERMAL ANALYSIS 


DIFFERENTIAL 


EMISSION GAS 
SPECTROGRAPH CHROMATOGRAPH Pl 


eee ION THERMOGRAVIMETRIC 
SPECTROPHOTOMETER CHROMATOGRAPH ANALYZER 


GAS 
UV VISIBLE THERMOMECHANICAL 
SPECTROPHOTOMETER uses SocerOR METER ANALYZER 


H,0, 02 AND THC 


ORGANIC CARBON 
ANALYZER ANALYZERS 


MASS SPECTROMETER 


MASS 
SPECTROMETER (REANALYSIS) 


ATOMIC ABSORPTION 
SPECTROPHOTOMETER 


GRAPHITE 
FURNACE 


FIGURE 10. CHEMISTRY LABORATORY 
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Reliability Fundamentals and Calculation 


here, 
of Failure Rate aon 


i = failure rate in FITs (Number fails in 10° device hours) 
Table 8 defines some of the more impor tant terminology used 8 = number of distinct possible failure mechanisms 
in describing the lifetime of integrated circuits. Of prime impor- 
tance is the concept of “failure rate” and its calculation. 
Failure Rate Calculations X; = number of failures for a given failure mechanism 


i=1,2,...B 

Since reliability data can be accumulated from a number of +p. — Total device hours of test time (unaccelerated) for Life Test 
different life tests with several different failure mechanisms, a j.j= 1,2, 3, «Kk 

comprehensive failure rate is desired. The failure rate calcula- 
tion can be complicated if there are more than one failure 
mechanism in a life test, since the failure mechanisms are ‘ 
thermally activated at different rates The equation below = Xa, 2r+2/2 
accounts for these considerations along with a statistical oe 


; : X? = chi square factor for 2r + 2 degrees of freedom 
factor to obtain the upper confidence level (UCL) for the r = total number of failures (Ex) 
resulting failure rate. 


a= risk associated with UCL; 
i.e. a = (100-UCL(%))/100 


k = number of life tests being combined 


AF; j= Acceleration factor for appropriate failure mechanism i = 1, 
Boden 


B " 9 In the failure rate calculation, Acceleration Factors (AF) are 

A= »y a aT Mx 10 used to derate the failure rate from the thermally accelerated 
i-4 K B life test conditions to a failure rate indicative of actual use 

DV TOH AF) = > x, temperature. Although no standard exists, a temperature of 

j=1 i=1 +55°C has been popular. Harris Semiconductor Reliability 


Reports will derate to +55°C and will express failure rates at 
60% UCL. Other derating temperatures and UCLs are 
available upon request. 


TABLE 8. FAILURE RATE PRIMER 


TERMS DEFINITIONS/DESCRIPTION 


Failure Rate A 


FIT (Failure In Time) 


The summation of the number of units in operation multiplied by the time of operation. 


MTTF (Mean Time To Failure) Mean of the life distribution for the population of devices under operation or expected lifetime of an 
individual, MTTF = 1/A, which is the time where 63.2% of the population has failed. Example: For 
Xd = 10 FITS (or 10 E-9/Hr.), MTTF = 1/A = 100 million hours. 


Measure of failure per unit of time. The early life failure rate is typically higher, decreases slightly, 
and then becomes relatively constant over time. The onset of wear-out will show an increasing fail- 
ure rate, which should occur well beyond useful life. The useful life failure rate is based on the ex- 
ponential life distribution. 


Measure of failure rate in 10° device hours; e.g., 1 FIT = 1 failure in 10° device hours, 100 FITS = 
100 failure in 10° device hours, etc. 


Confidence Level (or Limit) Probability level at which population failure rate estimates are derived from sample life test: 10 FITs 


at 95% UCL means that the population failure rate is estimated to be no more that 10 FITs with 95% 
Acceleration Factor (AF) 


certainty. The upper limit of the confidence interval is used. 


Aconstant derived from experimental data which relates the times to failure at two different stresses. 
The AF allows extrapolation of failure rates from accelerated test conditions to use conditions. 
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Acceleration Factors Activation Energy 


Acceleration factor is determined from the Arrhenius The Activation Energy (Eq) of a failure mechanism is deter- 
Equation. This equation is used to describe physiochemical mined by performing at least two tests at different levels of 
reaction rates and has been found to be an appropriate stress (temperature and/or voltage). The stresses will pro- 
model for expressing the thermal acceleration of semicon- vide the time to failure (ts) for the two (or more) populations 


ductor failure mechanisms. thus allowing the simultaneous solution for the activation 
energy as follows: 
ES 1 1 
AF = EXP| — {= ——_——) 
k TUSE TstRESS In (ty) = CO + Eg In (ty) = COC + EQ 
kT, kT» 
where, By subtracting the two equations and solving for the activa- 
AG = Acceleration Factor tion energy, the following equation is obtained: 
E, = Thermal Activation Energy (See Table 9) _ Minits, ) — In (a) J 
k = Boltzmann's Constant (8.63 x 10-5 eV/°K) a Cif TT = 17 T2) 
where, 


Both Tyse and Totrasg (in degrees Kelvin) include the internal _— 
temperature rise of the device and therefore represent the E, = Thermal Activation Energy (See Table 10) 
junction temperature. k = Boltzmann's Constant (8.63 x 10-5 eV/°kK) 


T,, T= Life test temperatures in degrees Kelvin 
TABLE 9. FAILURE MECHANISM 
FAILURE ACTIVATION SCREENING AND 
MECHANISM ENERGY TESTING METHODOLOGY CONTROL METHODOLOGY 
Oxide Defects 0.3eV -0.5eV | High temperature operating life (HTOL) and | Statistical Process Control of oxide parameters, 
voltage stress. Defect density test vehicles. defect density control, and voltage stress testing. 
Silicon Defects 0.3eV -0.5eV | HTOL and voltage stress screens. Vendor statistical Quality Control programs, and 
(Bulk) Statistical Process Control on thermal processes. 


Corrosion 0.45eV Highly accelerated stress testing (HAST) Passivation dopant control, hermetic seal control, 


improved mold compounds, and product han- 
0.5eV - 0.7eV 


dling. 
0.6eV 
0.9eV 

eV 


_ Assembly 
Defects 


Temperature cycling, temperature and 
mechanical shock, and environmental 
stressing. 


Vendor Statistical Quality Control programs, 
Statistical Process Control of assembly process- 
es, proper handling methods. 


Electromigration 


- Al Line 


Test vehicle characterizations at highly 
elevated temperatures. 


Design ground rules, wafer process statistical 
process steps, photoresist, metals and 
passivation. 


- Contact 


Mask Defects/ 
Photoresist 
Defects 


Mask FAB comparator, print checks, defect 
density monitor in FAB, voltage stress test 
and HTOL. 


Clean room control, clean mask, pellicles, 
Statistical Process Control of photoresist/etch 
processes. 


Contamination C-V stress at oxide/interconnect, wafer FAB 


device stress test and HTOL. 


Statistical Process Control of C-V data, oxide/ 
interconnect cleans, high integrity glassivation 
and clean assembly processes. 


Charge Injection HTOL and oxide characterization. 


Design ground rules, wafer level Statistical 
Process Control and critical dimensions for 
oxides. 
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ELECTROSTATIC DISCHARGE CONTROL: 
A GUIDE TO HANDLING INTEGRATED CIRCUITS 


Harris Digital 


This paper discusses methods and materials recommended 
for protection of ICs against ESD damage or degradation 
during manufacturing operations vulnerable to ESD expo- 
sure. Areas of concern include dice prep and handling, dice 
and package inspection, packing, shipping, receiving, test- 
ing, assembly and all operations wurhere ICs are involved. 


All integrated circuits are sensitive to electrostatic discharge 
(ESD) to some degree. Since the introduction of integrated 
circuits with MOS structures and high quality junctions, safe 
and effective means of handling these devices have been of 
primary importance. 


If static discharge occurs at a sufficient magnitude, 2kV or 
greater, some damage or degradation will usually occur. It 
has been found that handling equipment and personnel can 
generate static potentials in excess of 10kV in a low humidity 
environment; thus it becomes necessary for additional mea- 
sures to be implemented to eliminate or reduce static 
charge. Avoiding any damage or degradation by ESD when 
handling devices during the manufacturing flow is therefore 
essential. 


ESD Protection and Prevention Measures 


One method employed to protect gate oxide structures is to 
incorporate input protection diodes directly on the monolithic 
chip. However, there is no completely foolproof system of 
chip input protection in existence in the industry. 


In areas where ICs are being handled, certain equipment 
should be utilized to reduce the damaging effects of ESD. 
Typically, equipment such as grounded work stations, con- 


ductive wrist straps, conductive floor mats, ionized air blow- conductive work surfaces. If spilled on the bench top, these Q 
ers and conductive packaging materials are included in the materials will contaminate and increase the resistivity of the = a 
IC handling environment. Any time an individual intends to work area. a 
i i fea] 
sadainl aril a ee ls Oe ESS tee Wee een Do be especially careful when using soldering guns around E < 
grounded to eliminate circuit damage. = 
conductive work surfaces. Solder spills and heat from the gun s iu 
Grounding personnel can, practically, be performed by two may melt and damage the conductive mat. refs 


methods. First, grounded wrist straps which are usually 
made of a conductive material, such as Velostat or metal. A 
resistor value of 1 megohm (1/2 watt) in series with the strap 
to ground completes a discharge path for ESD when the 
operator wears the strap in contact with the skin. Another 
method is to insure direct physical contact with a grounded, 
conductive work surface. 


This consists of a conductive surface like Velostat, covering 
the work area. The surface is connected to a 1 megohm (1/2 
wait) resistor in series with ground. 


Copyright © Harris Corporation 1994 


In addition to personnel grounding, areas where work is being 
performed with ICs, should be equipped with an ionized air 
blower. lonized air blowers force positive and negative ions 
simultaneously over the work area so that any nonconductors 
that are near the work surface would have their static charge 
neutralized before it would cause device damage or degrada- 
tion. 


Relative humidity in the work area should be maintained as 
high as practical. When the work environment is less than 40% 
RH, a static build-up condition can exist on nonconductors 
allowing stored charges to remain near the ICs causing possi- 
ble static electricity discharge to ICs. 


Integrated circuits that are being shipped or transported require 
special handling and packaging materials to eliminate ESD 
damage. Dice or packaged devices should be in conductive 
Carriers during all phases of transport and handling. Leads of 
packaged devices can be shorted by tubular metallic carriers, 
conductive foam or foil. 


Do’s and Don'ts for Integrated 


Circuit Handling 

Do’s 

Do keep paper, nonconductive plastic, plastic foams and films 
or cardboard off the static controlled conductive bench top. 
Placing devices, loaded sticks or loaded burn-in boards on top 
of any of these materials effectively insulates them from ground 
and defeats the purpose of the static controlled conductive sur- 
face. 


Do keep hand creams and food away from static controlled 


Do check the grounded wrist strap connections daily. Make cer- 
tain they are snugly fitted before starting work with the product. 


Do put on grounded wrist strap before touching any devices. 
This drains off any static build-up from the operator. 


Do know the ESD caution symbols. 


Do remove devices or loaded sticks from shielding bags only 
when grounded via wrist strap at grounded work station. This 
also applies when loading or removing devices from the antistatic 
Sticks or the loading on or removing from the burn-in boards. 
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Do wear grounded wrist straps in direct contact with the bare 
skin never over clothing. 


Do use the same ESD control with empty burn-in boards as 
with loaded boards if boards contain permanently mounted 
ICs as part of driver circuits. 


Do insure electrical test equipment and solder irons at an 
ESD contro! station are grounded and only uninsulated 
metal hand tools be used. Ordinary plastic solder suckers 
and other plastic assembly aids shall not be used. 


Do use ionizing air blowers in static controlled areas when 
the use of plastic (nonconductive) materials cannot be 
avoided. 


Don’ts 


Don't allow anyone not grounded to touch devices, loaded 
sticks or loaded burn-in boards. To be grounded they must 
be standing on a conductive floor mat with conductive heel 
straps attached to footwear or must wear a grounded wrist 
strap. 


Don’t touch the devices by the pins or leads unless 
grounded since most ESD damage is done at these points. 


Don’t handle devices or loaded sticks during transport from 
work station to work station unless protected by shielding 
bags. These items must never be directly handled by any- 
one not grounded. 


Don’t use freon or chlorinated cleaners at a grounded work 
area. 


Don’t wax grounded static controlled conductive floor and 
bench top mats. This would allow build-up of an insulating 
layer and thus defeating the purpose of a conductive work 
surface. 


Don’t touch devices or loaded sticks or loaded burn-in 
boards with clothing or textiles even though grounded wrist 
strap is worn. This does not apply if conductive coats are 
worn. 


Don’t allow personnel to be attached to hard ground. There 
must always be 1 megohm series resistance (1/2 watt 
between the person and the ground). 


Don’t touch edge connectors of loaded burn-in boards or 
empty burn-in boards containing permanently mounted 


WRIST STRAP GROUND 
LEAD IS ATTACHED TO 
CONDUCTIVE BENCH TOP 


ESD WARNING SYMBOLS 


&) 


— 


2 


GROUND, i.e. COLD WATER 


PIPE OR EQUIVALENT 


driver circuits when not grounded. This also applies to burn- 
in programming cards containing ICs. 


Don’t unload stick on a metal bench top allowing rapid dis- 
charge of charged devices. 


Don’t touch leads. Handle devices by their package even 
though grounded. 


Don’t allow plastic “snow or peanut” polystyrene foam or 
other high dielectric materials to come in contact with 
devices or loaded sticks or loaded burn-in boards. 


Don’t allow rubber/plastic floor mats in front of static con- 
trolled work benches. 


Don’t solvent-clean devices when loaded in antistatic sticks 
since this will remove antistatic inner coating from sticks. 


Don’t use antistatic sticks for more than one throughput pro- 
cess. Used sticks should not be reused unless recoated. 


Recommended Maintenance Procedures 


Daily 


Perform visual inspection of ground wires and terminals on 
floor mats, bench tops, and grounding receptacles to ensure 
that proper electrical connections via 1 megohm resistor (1/2 
watt) exist. 


Clean bench top mats with a soft cloth or paper towel damp- 
ened with a mild solution of detergent and water. 


Weekly 


Damp mop conductive floor mats to remove any accumu- 
lated dirt layer which causes high resistivity. 


Annually 
Replace nuclear elements for ionized air blowers. 


Review ESD protection procedures and equipment for 
updating and adequacy. 


Static Controlled Work Station 


The figure below shows an example of a work bench prop- 
erly equipped to control electro-static discharge. Note that 
the wrist strap is connected to a 1 megohm resistor. This 
resistor can be omitted in the setup if the wrist strap has a 1 
megohm assembled on the cable attached. 


(6 CONDUCTIVE WRIST 
STRAP 


CONDUCTIVE BENCH TOP 
LLL Me 


R=1MEGOHM 
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SPICE MODEL LISTING 


DESCRIPTION 


| HA-25000 Precision, High Slew Rate, Single Op Amp 
HA-2502 Precision, High Slew Rate, Single Op Amp 


High Slew Rate, Single Op Amp 


High Slew Rate, Single Op Amp 
Uncompensated, High Slew Rate, Single Op Amp 


SPICE MODEL 
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ANALOG 
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PACKAGING 
INFORMATION 


Analog Military Package Selection Guide 


Using the Selection Guide: 


The first character of each entry indicates the package type, while the number preceding the decimal point details the pack- 
age lead count. Except for LCC and Can packages, the decimal point and succeeding numbers specify the reference pack- 
age width in inches (e.g. .3 = 300 mil width). The entire entry indicates the package table containing the appropriate 
package dimensions (e.g. 16 lead CerDIP dimensions are detailed in Table F16.3). The index on page 11-1 lists page num- 
bers for CerDIP, Sidebraze, LCC, and Can tables. 


NOTE: Parts listed with /883 or /883B suffix are MIL-STD-883 compliant. All other products are specified over the military 
temperature range. 


[wiwoen | snaze | cenow | vec | can 
NUMBER BRAZE LCC 
Teestowene | | res | [| 
Pooseseess | | res | | 
a 
a 
Peaseoaess [| ees | [| 
Trazwoowes |_| ies | won] 
rrazcowes [| Fao | 0A 
Trazwwess | | rea | 
re a 


NUMBER BRAZE LCC 
Ce BO 
a 
a 
Cc 
Ce 


HA-2522/883 | | -FB3A | J20.A | TBC 
Prazssoera | | Fas | aoa 
Praaseaes || Fae | aoa 


_- ae 
mn Lo 
7 Eo! a 
pHazeoarses | [| Fesa | | Tac 
7 ae ae 
a aa 
ae 


HA-2542/883 


HA-2620/883 T8.C 
HA-2622/883 T8.C 


HA-2640/883 T8.C 


PACKAGING 
INFORMATION 


EXAMPLE: 


F 16 .3 
PACKAGE a) * [> BODY 


TYPE LEAD WIDTH 
COUNT 
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Analog Military Package Selection Guide (Continued) 


[ae [ae [oe 
NUMBER BRAZE CERDIP LCC CAN 

Taare |_| rus |_| 730 
Trazasones [| rus | | 


HA-2840/883 F8.3A, 

F14.3 
HA-2841/883 F8.3A, 

F143 
HA-2842/883 F8.3A, 

F143 
HA-2850/883 F8.3A, 

F14.3 
HA-4741/883 J20.A 
HA-4900 F16.3 
HA-4902/883 F16.3 
HA-5002/883 F8.3A 


HA-5004/883 F143 
HA-5020/883 


HA5022/883 F16.3 


| F163 
HA5023/883 


HA-5033/883 Lg 
HA-5101/883 F8.3A 
HA-5102/883 F8.3A 


J20.A 
J20.A 


T8.C 


J20.A 


T12.C 
T8.C 
T8.C 


J20.A 
J20.A 
J20.A 
J20.A 


HA-5104/883 
HA-51 11/883 
HA-5112/883 J20.A 
HA-51 14/883 J20.A 

HA-5127/883 
Trasieo [| rasa |] ao 
Pracrawase [| aa | moa | 
Trncsraseea | [ran [von | Teo 
Prasraraea [| Fan | moa [tao 
Tansiamm —[ [rasa [| ao 
Praswaa [| aan | moa [Tao 
Pracraaeee | [ries aoa | 
Taasiarees | [roan | aoa | Wa 
Trasiarm | [Fa 
Paasieo 
Prairo—[ —— 


T8.C 
T8.C 


EXAMPLE: 


PACKAGE _} f [= BODY 


TYPE 


ores 
NUMBER | BRAZE Lec 
Trane [| Fan | moa | Tao 
rracsisoess [| Fwa | moa [rad 
Traczavese || Faan | oa [tac 
Traczzoeea [| rasa | ana | 
Tansceanee [| ra] moa | 
Pracsoaea [| aa | oa [ 
Praosowss | [ras oa | 
Ec 
Prasssanse | [rea [J 
HFA1100/883 | = | F83A__ 
HFA1110/883 | == | F83A__ 
HFA1112/883 | = | F8.3A__ 
HFAI119/883 | = | F8.3A__ 
HFA1115/883 | | -F8.3A__ 
HFA1120/863 | = | FSA __ 
HFA1130/883 | = | F8.3A__ 
a 
a cee 
Lo 
oo 
aaa 
a 


J20.A 


J20.A 
J20.A 


HFA1135/883 
HFA1 145/883 
HI-200/883 
HI-201/883 
HI-201HS/883 
HI-222/883 
HI-300/883 T10.B 
Prezovees | [ra [ro 
a 
a A 
a 
Prsoaeea [| ras |] 0a 
a 
a CO 
Prraevas [| rvs [ 
ie a 
Lo 
a 
| 28.8 
| 28.8 


T10.B 
J20.A 
J20.A 
J20.A 


—_ 
CE a 
Ce 
aa 
_ 


J28.A 
J28.A 


F 16 .3 


LEAD 
COUNT 


WIDTH 
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Analog Military Package Selection Guide (Continued) 


i [Bs [eee [we [om 
NUMBER BRAZE LCC CAN 

Trrsowsss |_| ries | moa] 
a 
Cc 
a 
A 
a 
Ce 
0 
Ce 
ae 
a 
Twrerawwos | ceee |_| waa 
Tcrrwas | cess |_| a 


__ 
Tres | 
__ 


a 
Coc 
Personae 
Co 
Prowse 

— 

ama 


EXAMPLE: 


PACKAGE 
TYPE 


aoeres 
NUMBER | BRAZE Loc 
Tresoonees | | rea |] 
Prisoaese [| rea | 
a 
CE a 
rrrsesvaes | | fea [aoa | 
a 
Trvsrovaes [| rea [J 
A 
icleoseeesB | | F14.3 
icisosgessB | | 
| o246 | 


az 

ee 

ee 

ICM7170/883B | 024.6 id 
| Fee | 

ee 

a 

a 


ICM7228/883B 


aaa 

icM7ssse83B | 

icm7sse/es3B | | F143 

IH5043/883B F16.3 
cc 
A 
Trevaaneaa [| rea | 
rmsveaemoe | rea || 
Tiseaaaee | rea || 
a 
A 
a 
A 


F 16 .3 


T2.A 
T8.C 


BODY 


LEAD WIDTH 
COUNT 
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INFORMATION 


Package Outlines 


Ceramic Dual-In-Line Metal Seal Packages (SBDIP) 


ci LEAD FINISH D8.3 MIL-STD-1835 CDIP2-T8 (D-4, CONFIGURATION C) 
8 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE 


MILLIMETERS 


ed 
0.026 
| 0.014 | 


NOTES 


0.023 


0.045 


1.14 


an! 0.018 
andl [020 | 038 


b 


uN 
SY) 


aaa Yj clA-BO/O@ 


aan 
a 

[e | o1oasc | 2sasc 
7.62 8SC 
381 8SC 


NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer's identification shall not be used 
as a pin one identification mark. 


0.38 


2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


3. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 


ololo 
© | 
G@ fo>) 
foe] 


4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


F 


5. Dimension Q shall be measured from the seating plane to the lla 
base plane. 
6. Measure dimension S1 at all four corners. 


7. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 


8. Nis the maximum number of terminal positions. 

9. Braze fillets shall be concave. 
10. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
11. Controlling dimension: INCH. 
12. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Ceramic Dual-in-Line Metal Seal Packages (SBDIP) 


c1 LEAD FINISH D24.6 MIL-STD-1835 CDIP2-T24 (D-3, CONFIGURATION C) 
24 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE 


L_MIN 
0.225 | - | 5.72 
| 0.36 _ | 


0.026 0.36 


0.023 


Ea. aoe * 


S 

; BASE Jf 
METAL 

a N 


Se endo doe em ee tem do eid 


NOTES 


M 
(b) 


” 
= 
Oo 
= 


0.014 
b1 0.014 


Pidss@[cja-8@1[08) eee b2 0.045 0.065 
ae oo y b3 0.023 0.045 | 058 | 
Q c 0.008 0.018 | 0.20 | 


1290 | - — ‘| 32. 
0.500 | 0.610 


0.100 BSC 2.54 BSC 
0.600 BSC 15.24BSC 
0.300 BSC 7.62 BSC 


0.008 


De) 
oO 


S 
~ 


QO 
par’ 


Pjaaa WY} c}A-BO|0@ 


Piece Y{cjA-B©|0© 


NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer's identification shall not be used 
as a pin one identification mark. 


0.005 


2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 

0.76 


0.25 
0.038 


3. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 


4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


Lio 

> 
r=) 
a 
°o 


ine) 


5. Dimension Q shall be measured from the seating plane to the nee 


base plane. 
6. Measure dimension S1 at all four corners. 


7. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 


8. Nis the maximum number of terminal positions. 

9. Braze fillets shall be concave. 
10. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
11. Controlling dimension: INCH. 
12. Materials: Compliant to MIL-l-38535. 


PACKAGING 
INFORMATION 
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Package Outlines 


Ceramic Dual-In-Line Metal Seal Packages (SBDIP) 


ci LEAD FINISH 


BRBRBREEBER' 


Plo Ole [a-8 OLS) 


NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shail be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 


2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


3. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 


4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


5. Dimension Q shall be measured from the seating plane to the 
base plane. 


6. Measure dimension S1 at all four corners. 


7. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 


8. N is the maximum number of terminal positions. 

9. Braze fillets shall be concave. 
10. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
11. Controlling dimension: INCH. 
12. Materials: Compliant to MIL-I-38535. 


D28.6 MIL-STD-1835 CDIP2-T28 (D-10, CONFIGURATION C) 
28 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE 


MILLIMETERS 


NOTES 
0.23 
0.02 
0.023 


cop) 


0.014 
0.014 
0.045 
0.023 
0.008 


oO 


3 

40) 

qo) 

= 4 Pin 
re) 
| 


1 

b2 

b3 
Cc 


0.045 1.14 


0.018 


c1 


1.490 37.85 


0.36 
7020 
7020 
a 


7.62 BSC 


3.18 
0.38 


° 
S 
re) 


0.500 
0.100 BSC 
0.600 BSC 
0.300 BSC 

0.125 0.200 

0.015 0.060 


oa 


v 


0.03 


| 5.08 | 
mae 
a 
| 105° | 
| 0.38 
0.25 | 
28 8 


Rev. 0 5/18/94 


QO 


C 


oO 
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Package Outlines 


Ceramic Dual-In-Line Metal Seal Packages (SBDIP) 


c1 LEAD FINISH 


P]bbb|c]A-B ©/0©) 


NOTES: 
- 


Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer's identification shall not be used 
as a pin one identification mark. 


. The maximum limits of lead dimensions b andc or M shall be 


measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


. Dimensions b1 and c1 apply to lead base metal only. Dimension 


M applies to lead plating and finish thickness. 


. Corner leads (1, N, N/2, and N/2+1) may be configured with a 


partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


. Dimension Q shall be measured from the seating plane to the 


base plane. 


6. Measure dimension S1 at all four corners. 


. Measure dimension S2 from the top of the ceramic body to the 


nearest metallization or lead. 


8. N is the maximum number of terminal positions. 


. Braze fillets shall be concave. 

. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
Th, 
12, 


Controlling dimension: INCH. 
Materials: Compliant to MIL-I-38535. 


D40.6 MIL-STD-1835 CDIP2-T40 (D-5, CONFIGURATION C) 
40 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE 


MILLIMETERS 
MIN 

ee 
[0.014 | 


NOTES 


WAX 
Ter 
C068 _| 
[oss 


=< 


[oes [eos 
Te | 0.008 | ore | 
[er] o.o0e [0015 

er 


0.600 BSC 15.24 BSC 
0.300 BSC 7.62 BSC 


105° 


0.038 


Rev. 0 4/94 
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Package Outlines 


Ceramic Dual-In-Line Frit Seal Packages (CerDIP) 


c1 LEAD FINISH F8.3A MIL-STD-1835 GDIP1-T8 (D-4, CONFIGURATION A) 
8 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 


SSA sO]S] —*ECTIONA 


1.14 


“a le 
en” Tmin__[_wax__| notes 
7 ce Br baie nae 

Tis 


1.14 


BASE 
PLANE 0.008 0.018 
ar et 0.008 0.38 


10.29 
7.87 
2.54 BSC 
7.62 BSC 
3.81 BSC 


0.405 
0.310 
0.100 BSC 
0.300 BSC 
0.150 BSC 

0.125 


SIP eit 
ro) 
nm 
© 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer's identification shall not be used 
as a pin one identification mark. 


2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


0.38 
0.76 


3. Dimensions b1 and c1 apply to lead base metal only. Dimension 0.25 


M applies to lead plating and finish thickness. 


o 

—— 

on o 
a 
ro) 
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4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. Rev. 0 4/94 


5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 


6. Dimension Q shall be measured from the seating plane to the 
base plane. 


7. Measure dimension S1 at all four corners. 

8. Nis the maximum number of terminal positions. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
10. Controlling dimension: INCH. 
11. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Ceramic Dual-iIn-Line Frit Seal Packages (CerDIP) 


c1 LEAD FINISH F14.3 MIL-STD-1835 GDIP1-T14 (D-1, CONFIGURATION A) 
14 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE) 


MILLIMETERS 
| MIN | MAX | 
|= | _0.200 | 
0.36 
| 0.045 | 0.065 | 


Tax 


5.0 
1 


a 


0.5 


1 


aE 


0 
Taos | 0015 
=| 07e5 
254 850 
7.62 8SC 


0 


MIN | 
Lee 
| 0.36 | 
| 0.36 
p14 
0.045 | 058 | 
| 0.20 
sz 
| 5.59 


20 


COO 
SEATING 0.38 


ia 


b 


Piece W}cla-8©|D© 


c 


NOTES: 
L 0.125 3.18 
1. Index area: A notch or a pin one identification mark shall be locat- =a [0.125 
ed adjacent to pin one and shall be located within the shaded 0.015 0.38 1.52 


area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 

2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


8 


3. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 


al eel ee : 
O};mIN 

ala! o 

oo 


4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. Rev. 0 4/94 


5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 


_ 
> 


6. Dimension Q shall be measured from the seating plane to the 
base plane. 


7. Measure dimension S1 at all four corners. 

8. Nis the maximum number of terminal positions. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
10. Controlling dimension: INCH. 
11. Materials: Compliant to MIL-I-38535. 


PACKAGING 
INFORMATION 
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Package Outlines 


Ceramic Dual-In-Line Frit Seal Packages (CerDIP) 


SEATING 


ial 


1. 


. The maximum limits of lead dimensions b and c or M shall be 


. Dimensions b1 and ci apply to lead base metal only. Dimension 


. Corner leads (1, N, N/2, and N/2+1) may be configured with a 


c1 LEAD FINISH F16.3 MIL-STD-1835 GDIP1-T16 (D-2, CONFIGURATION A) 
16 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 


MILLIMETERS 


NOTES 


0.026 
0.02 


0.014 
0.014 


w 


1. 


23 0.045 


Sslo|olo 
SISISI& 
© | © on 

S}|ol|o 

Ns bard 

(2) [oe] 


7.87 
2.54 BSC 


0.220 
0.100 BSC 
0.300 BSC 7.62 BSC 
0.150 BSC 3.81 BSC 

0.125 0.200 3.18 

0.060 


Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer's identification shall not be used 
as a pin one identification mark. 


1.52 


oO 


1 


i) 


measured at the centroid of the finished lead surfaces, when 


solder dip or tin plate lead finish is applied. 0.030 0.76 
0.25 


0.038 


M applies to lead plating and finish thickness. 


_ 
[o>] 
_ 
fo) 


partial lead paddle. For this configuration dimension b3 replaces 


dimension b2. Rev. 0 4/94 


. This dimension allows for off-center lid, meniscus, and glass 


overrun. 


. Dimension Q shall be measured from the seating plane to the 


base plane. 


7. Measure dimension S1 at all four corners. 


8. Nis the maximum number of terminal positions. 


. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
. Controlling dimension: INCH. 
11. 


Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Ceramic Dual-In-Line Frit Seal Packages (CerDIP) 


ci LEAD FINISH 


NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 


2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


3. Dimensions b1 and ci apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 


4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 


6. Dimension Q shall be measured from the seating plane to the 
base plane. 


7. Measure dimension S1 at all four corners. 

8. Nis the maximum number of terminal positions. 

9. Dimensioning and tolerancing per ANS! Y14.5M - 1982. 
10. Controlling dimension: INCH. 
11. Materials: Compliant to MIL-I-38535. 


F18.3 MIL-STD-1835 GDIP1-T18 (D-6, CONFIGURATION A) 
18 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 
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PACKAGING 
INFORMATION 


Package Outlines 


Ceramic Dual-in-Line Frit Seal Packages (CerDIP) 


ci LEAD FINISH F20.3 MIL-STD-1835 GDIP1-T20 (D-8, CONFIGURATION A) 
20 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 
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NOTES 
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0.045 ptt4 | 1.65 
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| 0.200 | 0.46 | 

| 0.38 

/ =| 26.92 | 

559 | 7.87 _| 


0200 


NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 


0.070 1.78 


105° 
2. The maximum limits of lead dimensions b and c or M shall be 


measured at the centroid of the finished lead surfaces, when 


solder dip or tin plate lead finish is applied. 76 


3. Dimensions b1 and ci apply to lead base metal only. Dimension 


M applies to lead plating and finish thickness. 0.038 


4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. Rev. 0 4/94 


5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 
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6. Dimension Q shall be measured from the seating plane to the 
base plane. 


7. Measure dimension S1 at all four corners. 

8. N is the maximum number of terminal positions. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
10. Controlling dimension: INCH. 
11. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Ceramic Dual-In-Line Frit Seal Packages (CerDIP) 


cl LEAD FINISH 


NOTES: 


1, 


Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 


. The maximum limits of lead dimensions b and c or M shall be 


measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


. Dimensions b1 and c1 apply to lead base metal only. Dimension 


M applies to lead plating and finish thickness. 


. Corner leads (1, N, N/2, and N/2+1) may be configured with a 


partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


. This dimension allows for off-center lid, meniscus, and glass 


overrun. 


. Dimension Q shall be measured from the seating plane to the 


base plane. 


7. Measure dimension S1 at all four corners. 


8. N is the maximum number of terminal positions. 


9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


10. 


Controlling dimension: INCH. 


F24.6 MIL-STD-1835 GDIP1-T24 (D-3, CONFIGURATION A) 
24 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 
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PACKAGING 
INFORMATION 


Package Outlines 


Ceramic Dual-In-Line Frit Seal Packages (CerDIP) 


c1 LEAD FINISH F28.6 MIL-STD-1835 GDIP1-T28 (D-10, CONFIGURATION A) 
28 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 


MILLIMETERS 


NOTES 
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nee AL 
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cectinnes 
| 0.36 
| 0.36 
p14 
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0.018 | 0.20 | 
| 0.20 
—_ 


37.85 


. Index area: A notch or a pin one identification mark shall be locat- 

ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 


2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


3. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 
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4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. Rev. 0 4/94 


5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 
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6. Dimension Q shall be measured from the seating plane to the 
base plane. 


7. Measure dimension S1 at all four corners. 

8. N is the maximum number of terminal positions. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
10. Controlling dimension: INCH. 
11. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Ceramic Leadless Chip Carrier Packages (CLCC) 


J20.A MIL-STD-1835 CQCC1-N20 (C-2) 
20 PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE 
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Rev. 0 5/18/94 
NOTES: 


1. Metallized castellations shall be connected to plane 1 terminals 
and extend toward plane 2 across at least two layers of ceramic 
or completely across all of the ceramic layers to make electrical 
connection with the optional plane 2 terminals. 


2. Unless otherwise specified, a minimum clearance of 0.015 inch 
(0.38mm) shall be maintained between all metallized features 
(e.g., lid, castellations, terminals, thermal pads, etc.) 

3. Symbol “N’” is the maximum number of terminals. Symbols “ND” 
and “NE” are the number of terminals along the sides of length 
“D” and “E”, respectively. 

4. The required plane 1 terminals and optional plane 2 terminals (if 
used) shall be electrically connected. 

5. The corner shape (Square, notch, radius, etc.) may vary at the 
manufacturer’s option, from that shown on the drawing. 

6. Chip carriers shall be constructed of a minimum of two ceramic 
layers. 

7. Dimension “A” controls the overall package thickness. The maxi- 
mum “A” dimension is package height before being solder dipped. 


8. Dimensioning and tolerancing per ANSI Y14.5M-1982. 


PACKAGING 
INFORMATION 


9. Controlling dimension: INCH. 
10. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Ceramic Leadless Chip Carrier Packages (CLCC) 


J28.A MIL-STD-1835 CQCC1-N28 (C-4) 
28 PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE 
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NOTES: 


1. Metallized castellations shall be connected to plane 1 terminals 
and extend toward plane 2 across at least two layers of ceramic 
or completely across all of the ceramic layers to make electrical 
connection with the optional plane 2 terminals. 

2. Unless otherwise specified, a minimum clearance of 0.015 inch 
(0.38mm) shall be maintained between all metallized features 
(e.g., lid, castellations, terminals, thermal pads, etc.) 

3. Symbol “N” is the maximum number of terminals. Symbols “ND” 
and “NE” are the number of terminals along the sides of length 
“D” and “E”, respectively. 

4. The required plane 1 terminals and optional plane 2 terminals (if 
used) shall be electrically connected. 


5. The corner shape (square, notch, radius, etc.) may vary at the 
manufacturer’s option, from that shown on the drawing. 


6. Chip carriers shall be constructed of a minimum of two ceramic 
layers. 


7. Dimension “A” controls the overall package thickness. The maxi- 
mum “A” dimension is package height before being solder dipped. 


8. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
9. Controlling dimension: INCH. 
10. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Ceramic Leadless Chip Carrier Packages (CLCC) 
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J44.A MIL-STD-1835 CQCC1-N44 (C-5) 
44 PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE 


MIN | MAX _| 
A 0120 205 
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L 
L1 
L3 


44 


NOTES: 
ly 


Metallized castellations shall be connected to plane 1 terminals 
and extend toward plane 2 across at least two layers of ceramic 
or completely across all of the ceramic layers to make electrical 
connection with the optional plane 2 terminals. 


. Unless otherwise specified, a minimum clearance of 0.015 inch 


(0.38mm) shall be maintained between all metallized features 
(e.g., lid, castellations, terminals, thermal pads, etc.) 


. Symbol “N” is the maximum number of terminals. Symbols “ND” 


and “NE” are the number of terminals along the sides of length 
“D” and “E”, respectively. 


. The required plane 1 terminals and optional plane 2 terminals (if 


used) shall be electrically connected. 


. The corner shape (Square, notch, radius, etc.) may vary at the 


manufacturer's option, from that shown on the drawing. 


. Chip carriers shall be constructed of a minimum of two ceramic 


layers. 


. Dimension “A” controls the overall package thickness. The maxi- 


mum “A” dimension is package height before being solder dipped. 


. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
. Controlling dimension: INCH. 
. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Metal Can Packages (Can) 


SEATING PLANE 
A 


NOTES: 

1. Measured from maximum diameter of the actual device. 
. Measured from tab centerline. 
. Nis number of leads. 
. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
. Controlling dimension: INCH. 
. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Metal Can Packages (Can) 


REFERENCE PLANE T8.C MIL-STD-1835 MACY1-X8 (A1) 
8 LEAD METAL CAN PACKAGE 
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BASE AND 
SEATING PLANE 


BASE METAL LEAD FINISH 


Ob1 yy 
SECTION A-A 
NOTES: 0.010 
1. (All leads) Ob applies between L1 and L2. Ob1 applies between 45° BSC 45° BSC 


L2 and 0.500 from the reference plane. Diameter is uncontrolled 45° BSC 45° BSC 
in L1 and beyond 0.500 from the reference plane. a a 


2. Measured from maximum diameter of the product. Rev. 0 5/18/94 


1e) 


. Gis the basic spacing from the centerline of the tab to terminal 1 
and f is the basic spacing of each lead or lead position (N -1 
places) from @, looking at the bottom of the package. 


. Nis the maximum number of terminal positions. 

. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
. Controlling dimension: INCH. 

. Materials: Compliant to MIL-I-38535. 
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Package Outlines 


Metal Can Packages (Can) 


REFERENCE PLANE 


BASE AND 
SEATING PLANE 


BASE METAL LEAD FINISH 


SECTION A-A 


NOTES: 


1. (All leads) Ob applies between L1 and L2. @b1 applies between 
L2 and 0.500 from the reference plane. Diameter is uncontrolled 
in L1 and beyond 0.500 from the reference plane. 


2. Measured from maximum diameter of the product. 


aw 


. Gis the basic spacing from the centerline of the tab to terminal 1 
and B is the basic spacing of each lead or lead position (N -1 
places) from a, looking at the bottom of the package. 


. Nis the maximum number of terminal positions. 

. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
. Controlling dimension: INCH. 

. Materials: Compliant to MIL-I-38535. 
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T10.B miL-STD-1835 MACY1-X10 (A2) 
10 LEAD METAL CAN PACKAGE 
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Package Outlines 


Metal Can Packages (Can) 


REFERENCE PLANE TiZ.G 
A ' 12 LEAD METAL CAN PACKAGE 
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SECTION A-A 
Rev. 0 5/18/94 
NOTES: 
1. The reference, base, and seating planes are the same for this 
variation. 

2. Measured from maximum diameter of the product. 
3. Nis the maximum number of terminal positions. 
4. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
5. Controlling dimension: INCH. 
6. Materials: Compliant to MIL-I-38535. 


PACKAGING 
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ANALOG 


SEE SECTION 2 FOR /883 AnswerFAX DOC. # 


HOW TO USE HARRIS AnswerFAX 


What is AnswerFAX? 


AnswerFAX is Harris’ automated fax response system. It gives you on-demand access to a full 
library of the latest data sheets, application notes, and other information on Harris products. 


What do | need to use AnswerFAX? 
Just a fax machine and a touch-tone phone. You can access it 24 hours a day, 7 days a week. 


How does it work? 


You call the AnswerFAX number, touch-tone your way through a series of recorded questions, enter 
the order numbers of the documents you want, and give AnswerFAX a fax number to send them to. 
You'll have the information you need in minutes. The chart on the next page shows you how. 


How do! find out the order number for the publications | want? 


The first time you call AnswerFAX, you should order one or more on-line catalogs of product line 
information. There are nine catalogs: 


e New Products e Digital Signal Processing (DSP) Products ¢ Rad Hard Products 
e Linear/Telecom Products Discrete & Intelligent Power Products e CMOS Logic Products 
e Data Acquisition Products ¢ Microprocessor Products ¢ Application Notes 


Once they’re faxed to you, you can call back and order the publications themselves by number. 
ee0 
How do | start? 
Dial 407-724-3818. That’s it. 


Please refer to next page for a map to AnswerFAX. 
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HELP 


Harris AnswerFAX Data Book Request Form 


DATA BOOKS AVAILABLE NOW! 


PUBLICATION 
NUMBER DATA BOOK/DESCRIPTION 


$G103 CMOS LOGIC SELECTION GUIDE (1994: 288pp) Key product information on all High Speed CMOS Logic HC/ 


HCT Series, AC/ACT Series, BICMOS Interface Logic FCT Series and CMOS Logic CD4000B Series. 
PSG201.20 


PRODUCT SELECTION GUIDE (1994: 320pp) Key product information on all Harris Semiconductor devices. 
DB500B 


Sectioned (Analog, Data Acquisition, Digital, Application Specific, Power, Hi-Rel and Rad-Hard, ASIC) for easy 
DB301B 


use and includes cross references and alphanumeric part number index. 
LINEAR AND TELECOM ICs (1993: 1,312pp) Product specifications for: op amps, comparators, S/H amps, dif- 
ferential amps, arrays, special analog circuits, telecom ICs, and power processing circuits. 

DB302B 

DB304.1 

DB450C 

DB223B 


DB220.1 


DB235B 


DATA ACQUISITION (1994: 1,104pp) Product specifications on A/D converters (display, integrating, succes- 
sive approximation, flash); D/A converters, switches, multiplexers, and other products. 


DIGITAL SIGNAL PROCESSING (1994: 528pp) Product specifications on one-dimensional and two- 
dimensional filters, signal synthesizers, multipliers, special function devices (such as address sequencers, 
binary correlators, histogrammer). 


INTELLIGENT POWER ICs (1994: 946pp) This data book includes a complete set of data sheets for product 
specifications, application notes with design details for specific applications of Harris products, and a description 
of the Harris quality and high reliability program. 


TRANSIENT VOLTAGE SUPPRESSION DEVICES (1994: 400pp) Product specifications of Harris varistors 
and surgectors. Also, general informational chapters such as: “Voltage Transients - An Overview,” “Transient 
Suppression - Devices and Principles,” “Suppression - Automotive Transients.” 


POWER MOSFETs (1994: 1,328pp) This data book contains detailed technical information including standard 
power MOSFETs (the popular RF-series types, the IRF-series of industry replacement types, and JEDEC 
types), MegaFETs, logic-level power MOSFETs (L?FETs), ruggedized power MOSFETs, advanced discrete, 
high-reliability and radiation-hardened power MOSFETs. 


BIPOLAR POWER TRANSISTORS (1992: 592pp) Technical information on over 750 power transistors for use 
in a wide range of consumer, industrial and military applications. 


RADIATION HARDENED (1993: 2,232pp) Harris technologies used include dielectric isolation (Dl), Silicon-on- 
Sapphire (SOS), and Silicon-on-Insulator (SOl). The Harris radiation-hardened products include the CD4000, 
HCS/HCTS and ACS/ACTS logic families, SRAMs, PROMs, op amps, analog multiplexers, the 80C85/80C86 
microprocessor family, analog switches, gate arrays, standard cells and custom devices. 


DB303 MICROPROCESSOR PRODUCTS (1992: 1,156pp) For commercial and military applications. Product specifi- 


DB309 
Analog Military 


DB312 


cations on CMOS microprocessors, peripherals, data communications, and memory ICs. 


MCT/AGBT/DIODES (1994: 528pp) This data book fully describes Harris Semiconductor's line of MOS Con- 
trolled Thyristors, Insulated Gate Bipolar Transistors (IGBTs) and Power Diodes/Rectifiers. 


ANALOG MILITARY (1989: 1,264pp) This data book describes Harris' military line of Linear, Data Acquisition, 
and Telecommunications circuits. 


ANALOG MILITARY DATA BOOK SUPPLEMENT (1994: 432pp) The 1994 Military Data Book Supplement, 
combined with the 1989 Analog Military Product Data Book, contain detailed technical information on the exten- 
sive line of Harris Semiconductor Linear and Data Acquisition products for Military (MIL-STD-883, DESC SMD 
and JAN) applications and supersedes all previously published Linear and Data Acquisition Military data books. 
For applications requiring Radiation Hardened products, please refer to the 1993 Harris Radiation Hardened 
Product Data Book (document #DB235B) 


DIGITAL MILITARY (1989: 680pp) Harris CMOS digital ICs -- microprocessors, peripherals, data communica- 
tions and memory -- are included in this data book. 


Digital Military 


NAME: PHONE: 
MAIL STOP: FAX: x 
COMPANY: Y i 
ui 
ADDRESS: cs 
<2 
< 
DATA BOOK REQUESTED: 


HARRIS FAX FORM TO: HARRIS FULFILLMENT 
1428 FAX #: 610-265-2520 


SEMICONDUCTOR ATTN: LAURIE MALANTONIO 


FARRIS 


SEMICONDUCTOR 


AnswerFAX 
DOCUMENT 
NUMBER 


PART 


NUMBER DESCRIPTION 


BROO7 


27026 BRO26 


LINEAR DATA SHEETS 


CA124, CA224, Quad Operational Amplifiers for 
CA324, Commercial, Industrial and Military 
LM324*, Applications (7 pages) 

LM2902* 


CA139, CA239, 
CA339, LM339, 
LM2901, 
LM3302 


CA158, CA258, 
CA358, 
CA2904, 
LM358"*, 
LM2904* 


Complete Listing of Harris Sales 
Offices, Representatives and 
Authorized Distributors Word Wide 
(7 pages) 


Linear and Data Acquisition Product 
Cross Reference (26 pages) 


Quad Voltage Comparators for 
Industrial, Commercial and Military 
Applications (5 pages) 


Dual Operational Amplifiers for 
Commercial, Industrial and Military 
Applications (11 pages) 


CA555, LM555_‘ Timers for Timing Delays and 
Oscillator Applications in 
Commercial, Industrial and Military 


Equipment (6 pages) 


High Gain Single and Dual 
Operational Amplifiers for Military, 
Industrial and Commercial 
Applications (6 pages) 


LM1558* 


CA1391, 
CA1394 


CA3018 


TV Horizontal Processors (4 pages) 


General Purpose Transistor Arrays 
(6 pages) 


Multipurpose Wide-Band Power 
Amps Military, Industrial and 
Commercial Equipment at 
Frequency Up to 8MHz (9 pages) 


CA3020 


CA3028, 
CA3053 


Differential/Cascode Amplifiers for 
Commercial and Industrial 
Equipment for DC to 120MHz 

(12 pages) 


CA3039 Diode Array (4 pages) 


CA3045, 
CA3046 


General Purpose N-P-N Transistor 
Arrays (6 pages) 


CA3049, 
CA3102 


Dual High Frequency Differential 
Amplifiers for Low Power 
Applications Up to 500MHz 

(9 pages) 
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CA3054 


DESCRIPTION 


Transistor Array - Dual Independent 
Differential Amp for Low Power 
Applications for DC to 120MHz 

(8 pages) 


Zero-Voltage Switches for 50-60Hz 
and 400Hz Thyristor Control 
Applications (12 pages) 


CA3059, 
CA3079 


CA3060 Operational Transconductance 


Amplifier Arrays (12 pages) 


CA3078 Micropower Operational Amplifier 


(9 pages) 


Operational Transconductance 
Amplifier (OTA) (13 pages) 


CA3080 


480 


CA3081, 
CA3082 


General Purpose High Current 
N-P-N Transistor Arrays (3 pages) 


CA3083 General Purpose High Current 


N-P-N Transistor Array (4 pages) 


CA3086 General Purpose N-P-N Transistor 


Array (5 pages) 


CA3089 FM IF System (7 pages) 


CA3094 Programmable Power Switch/ 
Amplifier for Control and General 


Purpose Applications (15 pages) 


CA3096 N-P-N/P-N-P Transistor Array 


(13 pages) 


© 
© 
oO 


CA3098 Programmable Schmitt Trigger - with 
Memory Dual Input Precision Level 


Detectors (10 pages) 


CA3100 Wideband Operational Amplifier 


(7 pages) 


860 CA3126 TV Chroma Processor (9 pages) 


CA3127 High Frequency N-P-N Transistor 
Array (6 pages) 


CA3130 BiMOS Operational Amplifier with 
MOSFET Input/CMOS Output 


(15 pages) 


CA3140 BiMOS Operational Amplifier with 
MOSFET Input/Bipolar Output 


(20 pages) 


CA3141 High-Voltage Diode Array for 
Commercial, Industrial and Military 


Applications (3 pages) 


CA3146, 
CA3183 


High-Voltage Transistor Arrays 
(10 pages) 


CA3160 BiMOS Operational Amplifiers with 
MOSFET Input/CMOS Output 


(17 pages) 


“Technical Data on LM Branded Types is Identical to the Corresponding CA Branded Types 
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CA3189 FM IF System (7 pages) 


CA3193 BiCMOS Precision Operational 
Amplifiers (11 pages) 


CA3194 Single Chip PAL Luminance/Chroma 
Processor (9 pages) 


CA3217 Single Chip TV Chroma/Luminance 
Processor (9 pages) 


CA3227, High-Frequency N-P-N Transistor 
CA3246 Arrays for Low Power Applications at 
Frequencies Up to 1.5GHz (5 pages) 


1480 CA3237 IR Remote-Control Amplifier 
(5 pages) 


CA3240 Dual BiMOS Operational Amplifier 
with MOSFET Input/Bipolar Output 
(16 pages) 


BiMOS Analog Video Switch and 
Amplifier (12 pages) 


CA3256 


CA3260 BiMOS Operational Amplifier with 
MOSFET Input/CMOS Output 


(4 pages) 


CA3280 Dual Variable Operational Amplifier 


(11 pages) 


CA3290 BiMOS Dual Voltage Comparator 
with MOSFET Input, Bipolar Output 


(8 pages) 


Low Supply Voltage, Low Input 
Current BiMOS Operational 
Amplifiers (5 pages) 


CA3420 


CA3440 Nanopower BiMOS Operational 


Amplifier (6 pages) 


CA3450 Video Line Driver, High Speed 


Operational Amplifier (8 pages) 


CA5130 BiMOS Microprocessor Operational 
Amplifier with MOSFET Input/CMOS 


Output (17 pages) 


CA5160 BiMOS Microprocessor Operational 
Amplifiers with MOSFET Input/ 


CMOS Output (20 pages) 


CA5260 BiMOS Microprocessor Operational 
Amplifiers with MOSFET Input/ 


CMOS Output (5 pages) 


CA5420 Low Supply Voltage, Low Input 
Current BiMOS Operational 


Amplifier (7 pages) 


CA5470 Quad Microprocessor BiIMOS-E 
Operational Amplifiers with 
MOSFET !nput/Bipolar Output 


(5 pages) 
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1076 


PART 
NUMBER 


CD22100 


DESCRIPTION 


CMOS 4 x 4 Crosspoint Switch and 
Control Memory High-Voltage Type 
(20V Rating) (9 pages) 


CMOS 4 x 4 x 2 Crosspoint Switch 
with Control Memory (12 pages) 


CMOS HDB3 (High Density Bipolar 
3) Transcoder for 2.048/8.448 Mb/s 
Transmission Applications (6 pages) 


CD22202, 5V Low Power DTMF Receiver 

CD22203 (6 pages) 

CD22204 5V Low Power Subscriber DTMF 
Receiver (5 pages) 

CD22301 Monolithic PCM Repeater (5 pages) 


CD22M3493  12x8x 1 BiMOS-E Crosspoint 
Switch (5 pages) 


2871 CD22101, 


CD22102 
CD22103A 


3587 CD22M3493 12x8x 1BiMOS-E Crosspoint 
ER2536 Switch (6 pages) 
2793 CD22M3494 16x8x 1 BiMOS-E Crosspoint 
Switch (6 pages) 
CD22354A, CMOS Single-Chip, Full-Feature 
CD22357A § PCM CODEC (10 pages) 


1686 CD22402 Sync Generator for TV Applications 
and Video Processing Systems 


(10 pages) 


Monolithic Silicon COS/MOS Dual- 
Tone Multifrequency Tone 
Generator (5 pages) 


CD74HC22106, QMOS 8 x 8 x 1 Crosspoint Switch 
CD74HCT22106 with Memory Control (9 pages) 


HA-2400, PRAM Four Channel Programmable 
HA-2404, Amplifiers (6 pages) 
HA-2405 


1257 CD22859 


1719 


HA-2400/883 PRAM Four Channel Programmable 
Operational Amplifier (11 pages) 


HA-2406 Digitally Selectable Four Channel 
Operational Amplifier (6 pages) 

HA-2420, Fast Sample and Hold Amplifiers 

HA-2425 (9 pages) 

HA-2444 Selectable, Four Channel Video 


Operational Amplifier (3 pages) 


HA-2444/883 Selectable, Four Channel Video 
Operational Amplifier (8 pages) 


3608 


HARRIS 
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2890 HA-2500, Precision High Slew Rate 
HA-2502, Operational Amplifiers (6 pages) 
HA-2505 


HA-2500/883, Precision High Slew Rate 
HA-2502/883 Operational Amplifiers (10 pages) 


734 


E 
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3697 


2894 
3735 


2896 


PART 
NUMBER 


HA-2512/883 


HA-2520, 
HA-2522, 
HA-2525 


HA-2522/883 
HA-2529 


HA-2529/883 


HA-2539 
HA-2539/883 


3927 
2897 
2898 
3698 


2899 


HA-2540 


HA-2541 


HA-2541/883 


HA-2542 


HA-2542/883 


HA-2544 


HA-2546 


HA-2546/883 


HA-2547 


HA-2510/883, 


HA-2520/883, 


HA-2544/883 Video Operational Amplifier 


HA-2546/883 Wideband Two Quadrant Analog 


Wideband Two Quadrant Analog 
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DOCUMENT 
NUMBER 


PART 
NUMBER 


HA-2548 


DESCRIPTION DESCRIPTION 


High Slew Rate Operational 
Amplifiers (5 pages) 


Precision, High Slew Rate, 
Wideband Operational Amplifier 
(10 pages) 


HA-2548/883 Precision, High Slew Rate, 
Wideband Operational Amplifier 
(14 pages) 


High Slew Rate Operational 
Amplifiers (11 pages) 


Uncompensated High Slew Rate 


Operational Amplifiers (7 pages) HA-2556 Wideband Four Quadrant Voltage 


Output Analog Multiplier (18 pages) 


HA-2556/883 Wideband Four Quadrant Analog 
Multiplier (Voltage Output) (20 pages) 


Uncompensated, High Slew Rate 
Operational Amplifiers (11 pages) 


Uncompensated, High Slew Rate HA-2557 
High Output Current, Operational 


Amplifier (7 pages) 


Wideband Four Quadrant Current 
Output Analog Multiplier (13 pages) 


HA-2557/883 Wideband Four Quadrant Analog 
Uncompensated, High Slew Rate Multiplier (Current Output) (14 pages) 
High Output Current, Operational 


Amplifier (12 pages) 


Very High Slew Rate Wideband 
Operational Amplifier (7 pages) 


Very High Slew Rate Wideband 
Operational Amplifier (11 pages) 


HA-2600, 
HA-2602, 
HA-2605 


HA-2600/883, Wideband, High Impedance 
HA-2602/883 Operational Amplifiers (11 pages) 


HA-2620, Very Wideband, Uncompensated 
HA-2622, Operational Amplifiers (7 pages) 
HA-2625 


Wideband, High Impedance 
Operational Amplifiers (8 pages) 


Wideband, Fast Settling Operational 
Amplifier (8 pages) 


Wideband, Fast Settling, Unity Gain 
Stable, Operational Amplifier 
(8 pages) 


HA-2620/883, Very Wideband, High Input 
HA-2622/883 Impedance Uncompensated 
Operational Amplifiers (11 pages) 


HA-2640, 
HA-2645 


Wideband, Fast Settling, Unity Gain 
Stable, Operational Amplifier 
(11 pages) 


Wideband, High Slew Rate, High 
Output Current Operational Amplifier 
(10 pages) 


High Voltage Operational Amplifiers 
(6 pages) 


HA-2640/883 High Voltage Operational Amplifier 
(11 pages) 


HA-2705 Low Power, High Performance 
Operational Amplifier (3 pages) 
Wideband, High Slew Rate, High 
Output Current, Operational 


Amplifier (12 pages) 


HA-2839 Very High Slew Rate Wideband 


Operational Amplifier (8 pages) 


HA-2839/883 Very High Slew Rate, Wideband 


Video Operational Amplifier aie 
Operational Amplifier (13 pages) 


(10 pages) 


HA-2840 Very High Slew Rate Wideband 


Operational Amplifier (8 pages) 


HA-2840/883 Very High Slew Rate, Wideband 
Operational Amplifier (13 pages) 


(13 pages) 


Wideband Two Quadrant Analog 
Multiplier (13 pages) 


HA-2841 Wideband, Fast Settling, Unity Gain 
Stable, Video Operational Amplifier 


(9 pages) 


HA-2841/883 Wideband, Fast Settling, Unity Gain 
Stable, Video Operational Amplifier 
(14 pages) 


Multiplier (Voltage Output) (19 page) 


Wideband Two Quadrant Analog 
Multiplier (19 pages) 


Multiplier (8 pages) 


N 
& 


HA-2842 Wideband, High Slew Rate, High 
Output Current, Video Operational 


Amplifier (9 pages) 
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HA-2842/883 Wideband, High Slew Rate, High 3730 HA5023/883 Dual 100MHz Video Current 
Output Current, Video Operational Feedback Amplifier (4 pages) 


Amplifier (14 pages 

P hi HA5024 Quad 125MHz Video Current 
Feedback Amplifier with Disable 
(18 pages) 


HA5025 Quad 125MHz Video Current 
Feedback Amplifier (16 pages) 


HA-5033 Video Buffer (10 pages) 
HA-5033/883 Video Buffer (12 pages) 


HA-5101, Low Noise, High Performance 
HA-511 Operational Amplifiers (10 pages) 


HA-2850 Low Power, High Slew Rate 
Wideband Operational Amplifier 
(8 pages) 


HA-2850/883 Low Power, High Slew Rate, 
Wideband Operational Amplifier 
(13 pages) 


HA4201 Wideband, 1 x 1 Video Crosspoint 
Switch with Talley Output (4 pages) 


HA4314 Wideband, 4 x 1 Video Crosspoint 


Switch (4 pages) HA-5101/883 Low Noise, High Performance 


HA4404 —- Wideband, 4.x 1 Video Crosspoint Operational Amplifier (13 pages) 


Swilen wily Talley Oupule (4 pages) HA-5102, Low Noise, High Performance 


HA-5104, Operational Amplifiers (10 pages) 
HA-5112, 
HA-5114 


3704 HA-4741/883 Quad Operational Amplifier (11 pages) ; 
3709 HA-5102/883 Dual, Low Noise, High Performance 


HA-4900, Precision Quad Comparator Operational Amplifier (13 pages) 


HA-4902, (8 pages) ; 
HA-4905 3710 HA5104/88 Low Noise, High Performance, Quad 


Operational Amplifier (13 pages) 


HA-5111/883 Low Noise, High Performance 
Uncompensated Operational 
Amplifier (13 pages) 


HA-5112/883 Dual, Low Noise, High Performance 
Uncompensated Operational 
Amplifier (13 pages) 


HA-4741 Quad Operational Amplifier 
(6 pages) 


HA-4902/883 Precision Quad Comparator 
(10 pages) 


HA-5002 Monolithic, Wideband, High Slew 
Rate, High Output Current Buffer 
(8 pages) 


HA-5002/883 Monolithic, Wideband, High Slew 
Rate, High Output Current Buffer 


(15 pages) HA-5114/883 Quad, Low Noise, High Performance 


Uncompensated Operational 
Amplifier (13 pages) 


(9 pages) 


HA-5127 Ultra-Low Noise Precision 
HA-5004/883 100MHz Current Feedback Amplifier Operational Amplifier (9 pages) 
(13 pages) ; os 

HA-5127/883 Ultra Low Noise, Precision 


HA5013 Triple 125MHz Video Amplifier Operational Amplifier (13 pages) 


(16 pages) os a 
HA-5130, Precision Operational Amplifiers 
HA-5020 100MHz Current Feedback Video HA-5135 (8 pages) 
Amplifier (11 pages) a : 
HA-5134 Precision Quad Operational 
HA-5020/883 100MHz Current Feedback Video Amplifier (8 pages) 


Amplifier with Disable (19 pages) er 
3713 HA-5134/883 Precision Quad Operational 
HA5022 Dual, 125MHz Video Current Amplifier (13 pages) 
Feedback Amplifier with Disable ae ; - 
(18 pages) 3731 HA-5135/883 Precision Operational Amplifier 


(13 pages) 


HA5022/883 Dual 100MHz Video Current ; i ; 
Feedback Amplifier with Disable 2908 HA-5137 Ultra-Low Noise Precision Wideband 


Operational Amplifier (8 pages) 


HARRIS 
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(5 pages) 


HA5023 Quad 125MHz Video Current 3714 HA-5137/883 Ultra Low Noise, Precision Wideband 


Operational Amplifier (13 pages) 


Feedback Amplifier with Disable 
(16 pages) 


Rall HA-5004  100MHz Current Feedback Amplifier 
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3732 


3715 
3733 
3716 


3717 


2857 


2858 


PART 
NUMBER 


HA-5142, 
HA-5144 
HA-5142/883 
HA-5144/883 


HA-5147 


HA-5147/883 


HA-5160, 
HA-5162 


HA-5170 


HA-5177 


HA-5177/883 


HA-5190, 


HA-5195 
HA-5221, 


HA-5222 
HA-5221/883 
HA-5222/883 

HA5232, 

HA5234 

HA-5320 


HA-5320/883 


HA-5330 


HA-5330/883 


HA-5340 


HA-5340/883 


DESCRIPTION 


Dual/Quad Ultra-Low Power 
Operational Amplifiers (7 pages) 


Dual, Ultra Low Power Operational 
Amplifier (12 pages) 


Quad, Ultra-Low Power Operational 
Amplifier (12 pages) 


Ultra-Low Noise Precision High Slew 
Rate Wideband Operational 
Amplifier (8 pages) 


Ultra Low Noise, Precision, High 
Slew Rate Wideband Operational 
Amplifier (13 pages) 


Wideband, JFET Input High Slew 
Rate, Uncompensated, Operational 
Amplifiers (8 pages) 


Precision JFET Input Operational 
Amplifier (8 pages) 


Ultra-Low Offset Voltage 
Operational Amplifier (10 pages) 


Ultra Low Offset Voltage Operational 
Amplifier (14 pages) 


Wideband, Fast Settling Operational 
Amplifiers (8 pages) 


Low Noise, Wideband Precision 
Operational Amplifier (11 pages) 


Low Noise, Wideband, Precision 
Operational Amplifier (12 pages) 


Dual, Low Noise, Wideband, Precision 
Operational Amplifier (15 pages) 


Precision Dual and Quad 
Operational Amplifiers (5 pages) 


High Speed Precision Monolithic 
Sample and Hold Amplifier 
(10 pages) 


High Speed Precision Sample and 
Hold Amplifier (12 pages) 


Very High Speed Precision 
Monolithic Sample and Hold 
Amplifier (4 pages) 


Very High Speed Precision 
Monolithic Sample and Hold 
Amplifier (9 pages) 


High Speed, Low Distortion, 
Precision Monolithic Sample and 
Hold Amplifier (8 pages) 


High Speed, Low Distortion, 
Precision Monolithic Sample and 
Hold Amplifier (12 pages) 
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HA-5340/883 High Speed, Low Distortion, 


Precision Monolithic Sample and 
Hold Amplifier (12 pages) 


HA5351 Fast Acquisition Sample and Hold 
Amplifier (7 pages) 


HA-5351/883 Fast Acquisition, Low Power Sample 
and Hold Amplifier (1 page) 


HA5352 Fast Acquisition Dual Sample and 
Hold Amplifier (7 pages) 


HA-5352/883 Fast Acquisition Dual Sample and 
Hold Amplifier (1 page) 


3727 


3728 


HA7210 Low Power Crystal Oscillator 

(15 pages) 

2884 HC-5502B —_SLIC Subscriber Line Interface 
Circuit (9 pages) 

3588 HC-5504ALC SLIC Subscriber Line Interface 
Circuit (9 pages) 

2886 HC-5504B — SLIC Subscriber Line Interface 
Circuit (8 pages) 

HC-5504DLC SLIC Subscriber Line Interface 

Circuit (8 pages) 

3567 HC-5509A1  SLIC Subscriber Line Interface 
Circuit (10 pages) 

2799 HC-5509B ~—SLIC Subscriber Line Interface 
Circuit (10 pages) 

2798 HC-5524 SLIC Subscriber Line Interface 
Circuit (9 pages) 

2887 HC-5560 PCM Transcoder (9 pages) 

2888 HC-55536 Continuous Variable Slope Delta- 
Demodulator (CVSD) (3 pages) 

2889 HC-55564 Continuously Variable Slope Delta- 


Modulator (CVSD) (6 pages) 


HC-55564/883 Continuously Variable Slope Delta- 
Modulator (CVSD) (14 pages) 


3738 


HFA-0001 Ultra High Slew Rate Operational 
Amplifier (10 pages) 
2917 HFA-0002 Low Noise Wideband Operational 
Amplifier (9 pages) 
2749 HFA-0003, Ultra High Speed Comparator 
HFA-0003L (4 pages) 
HFA-0005 — High Slew Rate Operational 
Amplifier (10 pages) 
HFA1100, Ultra High-Speed, Current Feedback 
HFA1120 Amplifiers (12 pages) 


HFA1100/883 850MHz Current Feedback Amplifier 
(16 pages) 
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HFA1102 


DESCRIPTION 


Ultra High-Speed, Current Feedback 
Amplifier with Compensation Pin 
(8 pages) 


HFA1102Y 


Ultra High-Speed Current Feedback 
Amplifier with Compensation Pin 


(4 pages) 
High-Speed, Low Power, Current 


Feedback Operational Amplifiers 
(7 pages) 


HFA1110 750MHz Low Distortion Unity Gain, 
Closed Loop Buffer (9 pages) 
HFA1110/883 750MHz, Low Distortion Unity Gain, 
Closed Loop Buffer (15 pages) 


HFA1112 Ultra High-Speed Programmable 
Gain Buffer Amplifier (15 pages) 


HFA1112/883 Ultra High Speed Programmable 
Gain Buffer Amplifier (18 pages) 


HFA1113 Output Limiting, Ultra High Speed, 
Programmable Gain, Buffer 
Amplifier (19 pages) 


HFA1105, 
HFA1145 


HFA1113/883 Output Limiting, Ultra High Speed 
Programmable Gain, Buffer 
Amplifier (22 pages) 


HFA1114 Ultra High-Speed Programmable 


Gain Buffer Amplifier (7 pages) 


HFA1115 High-Speed, Low Power, Output 
Limiting, Closed Loop Buffer 


Amplifier (9 pages) 


HFA1115/883 High Speed, Low Power, Output 
Limiting Closed Loop Buffer 
Amplifier (5 pages) 


HFA1120/883 850MHz Current Feedback Amplifier 
with Offset Adjust (17 pages) 


HFA1130 Output Clamping, Ultra High-Speed 
Current Feedback Amplifier 
(11 pages) 


3617 


HFA1130/883 Output Clamping, 850MHz Current 
Feedback Amplifier (19 pages) 


HFA1135 High-Speed, Low Power, Video 
Operational Amplifier with Output 


Limiting (7 pages) 


HFA1135/883 High Speed, Low Power Current 
Feedback Amplifier with 
Programmable Output Limiting 


(5 pages) 


HFA1145/883 High Speed, Low Power, Current 
Feedback Video Operational 
Amplifier with Output Disable 
(5 pages) 
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HFA1205 


DESCRIPTION 


Dual High-Speed, Low Power, Video 
Operational Amplifiers (8 pages) 


HFA1212, 
HFA1412 


Dual/Quad High-Speed, Low Power 
Closed Loop Buffer Amplifiers 
(5 pages) 


HFA1212/883 Dual, High Speed, Low Power, 
Video Closed Loop Buffer (5 pages) 


HFA1245 Dual, High-Speed, Low Power, 
Video Operational Amplifier with 
Disable (8 pages) 


3742 


S 
& 


HFA1245/883 Dual, High Speed, Low Power, 
Video Operational Amplifier with 
Output Disable (6 pages) 


HFA1405 Quad High-Speed, Low Power, 
Current Feedback Operational 


Amplifier (7 pages) 


HFA1412/883 Quad, High Speed, Low Power, 
Video Closed Loop Buffer (4 pages) 


HFA3046, Ultra High Frequency Transistor 
HFA3096, Array (6 pages) 

HFA3127, 

HFA3128 


HFA3101 


3744 


Gilbert Cell UHF Transistor Array 
(13 pages) 


HFA3102 Dual Long-Tailed Pair Transistor 


Array (7 pages) 
HFA3600 
HFA5250 


Low-Noise Amplifier/Mixer (14 pages) 


Ultra High-Speed, Monolithic Pin 
Driver (4 pages) 


HFA5251 Ultra High-Speed Monolithic Pin 


Driver (10 pages) 


ICL76XX Series Low Power CMOS 
Operational Amplifiers (12 pages) 


ICL7611, 
ICL7612 


ICL7621, 
ICL7641, 
ICL7642 


ICL7650S 


ICL76XX Series Low Power CMOS 
Operational Amplifiers (12 pages) 


Super Chopper-Stabilized 
Operational Amplifier (12 pages) 


ICL8013 Four Quadrant Analog Multiplier 


(8 pages) 


Precision Waveform Generator/ 
Voltage Controlled Oscillator 
(10 pages) 


Log/Antilog Amplifiers (10 pages) — 


2 


ICL8038 


ICL8048, 
ICL8049 


2866 ICM7242 Long Range Fixed Timer (6 pages) 


2867 ICM7555, General Purpose Timers (8 pages) 
ICM7556 
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AN553 HA-5147/37/27, Ultra Low Noise 
Amplifiers (8 pages) 


9007 ANOO07 Using the 8048/8049 Log/Antilog 
Amplifier (6 pages) 


Ball ANO13. _ Everything You Always Wanted to 


Know About the ICL8038 (4 pages) 


9040 ANO40 Using the ICL8013 Four Quadrant 
Analog Multiplier (6 pages) 


ANO53 The ICL7650 A New Era in Glitch- 
Free Chopper Stabilized Amplifiers 
(19 pages) 


AN554 Low Noise Family 
HA-5101/02/04/1 1/12/14 (7 pages) 


AN556 Thermal Safe-Operating-Areas for 
High Current Op Amps (5 pages) 


9571 AN571 Using Ring Sync with HC-5502A and 
HC-5504 SLICs (2 pages) 


9573 AN573 The HC-5560 Digital Line 
Transcoder (6 pages) 


AN509 A Simple Comparator Using the 
HA-2620 (1 page) 


AN514 The HA-2400 PRAM Four Channel 
Operational Amplifier (7 pages) 


AN515 Operational Amplifier Stability: Input 
Capacitance Considerations 
(2 pages) 


AN5290 Integrated-Circuit Operational 
Amplifiers (20 pages) 


AN6048 Some Applications of A 
Programmable Power Switch/Amp 
(12 pages) 


AN6077 An IC Operational 
Transconductance-Amplifier (OTA) 
With Power Capability (12 pages) 


AN519 Operational Amplifier Noise 
Prediction (4 pages) 


AN6182 Features and Applications of 
Integrated Circuit Zero-Voltage 
Switches (CA3058, CA3059 and 


CA3079) (31 pages) 


AN525 HA-5190/5195 Fast Settling 
Operational Amplifier (4 pages) 


AN526 Video Applications for the HA-5190/ 


AN6386 


Understanding and Using the 
CA3130, CA3130A and CA3130B 
BiMOS Operational Amplifiers 

(5 pages) 
Why Use the CMOS Operational 


Amplifiers and How to Use it 
(4 pages) 


FET-Bipolar Monolithic Op Amps 
Mate Directly to Sensitive Sources 
(3 pages) 


5195 (5 pages) 


AN540 HA-5170 Precision Low Noise JFET 
Input Operational Amplifier 


(4 pages) AN6459 


AN541 Using HA-2539 or HA-2540 Very 
High Slew Rate, Wideband 
Operational Amplifiers (4 pages) 


AN6669 
AN543 New High Speed Switch Offers 
Sub-50ns Switching Times 
(7 pages) 


~~ AN544 Micropower Op Amp Family 


AN6915 Application of CA1524 Series Pulse- 
Width Modulator ICs (18 pages) 


97326 AN7326 Applications of the CA3228E Speed 
Control System (16 pages) 


The CA3450: A Single-Chip Video 
Line Driver and High Speed Op Amp 
(14 pages) 


HA-5141/42/44 and HA-5151/52/54 
(6 pages) 
AN546 A Method of Calculating HA-2625 


Gain Bandwidth Product vs. 
Temperature (4 pages) 


98707 AN8707 


9548 AN548 A Designers Guide for the HA-5033 


98742 AN8742 Application of the CD22402 Video 
Video Buffer (12 pages) da 


Sync Generator (4 pages) 
AN549 The HC-550X Telephone Subscriber 
Line Interface Circuits (SLIC) 
(19 pages) 


| 9550 AN550 Using the HA-2541 (6 pages) 


98743 AN8743 


Micropower Crystal-Controlled 
Oscillator Design Using CMOS 
Inverters (8 pages) 


98811 AN8811 BiMOS-E Process Enhances the 
CA5470 Quad Op Amp (8 pages) 


AN551 Recommended Test Procedures for 
Operational Amplifiers (6 pages) 


AN552 Using the HA-2542 (5 pages) 
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AN8823 


AN9202 


AN9314 


AN9315 


AN9317 


AN9327 


AN9334 


MMO0001 


MM0002 


MMO0005 


MM2500 


MM2510 


MM2520 


MM2539 


MM2540 


MM2541 


MM2542 


MM2544 


MM2548 


MM2600 


DESCRIPTION 


CMOS Phase-Locked-Loop 
Applications Using the CD54/74HC/ 
HCT4046A and CD54/74HC/ 
HCT7046A (23 pages) 


Using the HFA1100, HFA1130 
Evaluation Fixture (4 pages) 


Harris UHF Pin Drivers (4 pages) 


RF Amplifier Design Using 
HFA3046/3096/3127/3128 Transis- 
tor Arrays (4 pages) 


Micropower Clock Oscillator and Op 
Amps Provide System Control for 
Battery Operated Circuits (2 pages) 


HC-5509A1 Ring Trip Component 
Selection (9 pages) 


Improving Start-Up Time at 32kHz 
for the HA7210 Low Power Crystal 
Oscillator (2 pages) 


HFA-0001 Spice Operational 
Amplifier Macro-Model (4 pages) 


HFA-0002 Spice Operational 
Amplifier Macro-Model (4 pages) 


HFA-0005 Spice Operational 
Amplifier Marco-Model (4 pages) 


HA2500/02 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-2510/12 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-2520/22 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-2539 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-2540 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-2541 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-2542 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-2544 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-2548 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-2600/02 Spice Operational 
Amplifier Macro-Model (5 pages) 
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NUMBER 
662620 


662839 


662840 


662841 


662842 


662850 


2 


665104 


665127 


665137 


665147 


665190 


665020 


PART 


NUMBER 


MM2620 


MM2839 


MM2840 


MM2841 


MM2842 


MM2850 


MM3046 


MM5002 


MM5004 


MM5020 


MM5033 


MM5101 


MM5102 


MM5104 


MM5112 


MM5114 


MM5127 


MM5137 


MM5147 


MM5190 


MM5221 
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DESCRIPTION 


HA-2620/22 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-2839 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-2840 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-2841 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-2842 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-2850 Spice Operational 
Amplifier Macro-Model (4 pages) 


HFA3046/3096/3127/3128 
Transistor Array Spice Models 
(4 pages) 


HA-5002 Spice Buffer Amplifier Mac- 
ro-Model (4 pages) 


HA-5004 Spice Current Feedback 
Amplifier Macro-Model (4 pages) 


HA-5020 Spice Current Feedback 
Operational Amplifier Macro-Model 
(4 pages) 

HA-5033 Spice Buffer Amplifier Mac- 
ro-Model (4 pages) 


HA-5101 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-5102 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-5104 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-5112 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-5114 Spice Operational 
Amplifier Macro-Model (5 pages) 


HA-5127 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-5137 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-5147 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-5190 Spice Operational 
Amplifier Macro-Model (4 pages) 


HA-5221/22 Spice Operational | 
Amplifier Macro-Model (4 pages) 
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AnswerFAX 
DOCUMENT PART 
NUMBER NUMBER DESCRIPTION 


AnswerFAX 
DOCUMENT PART 


NUMBER NUMBER DESCRIPTION 
27007 BROO7 


DG458, Single 8 Channel/Differential 
DG459 4-Channel Fault Protected Analog 


Complete Listing of Harris Sales 
Offices, Representatives and 

Authorized Distributors World Wide 
(7 pages) 


27026 BRO26 Linear and Data Acquisition Product 
Cross Reference (26 pages) 


7051 High Speed Data Converters 
A/D, D/A Cross Reference (1 page) 


DATA ACQUISITION DATA SHEETS 


1790 CA3304 CMOS Video-Speed 4-Bit Flash A/D 
Converter (1 page) 


CA3306 CMOS Video Speed 6-Bit Flash A/D 
Converter (1 page) 


CA3318C CMOS Video Speed 8-Bit Flash A/D 
Converter (1 page) 


CA3338, CMOS Video Speed 8-Bit R-2R D/A 
CA3338A Converter (7 pages) 


DG181 High-Speed Drivers with JFET Switch 
Thru (6 pages) 
DG191 


DG401, Monolithic Dual CMOS Analog 
DG403, Switches (12 pages) 
DG405 


DG401/883, Monolithic CMOS Analog Switches 
DG403/883, (12 pages) 
DG405/883 


DG406/883, Single 16-Channel/Differential 
DG407/883 8-Channel CMOS Analog Multiplexers 
(1 page) 
Single 8-Channel/Differential 
4-Channel CMOS Analog Multiplexers 
(17 pages) 


DG408/883, Single 8-Channel/Differential 
DG409/883 4-Channel CMOS Analog Multiplexers 
(14 pages) 


Monolithic Quad SPST CMOS Analog 
Switches (11 pages) 


Multiplexers (2 pages) 


DG458/883, Single 8-Channel/Differential 
DG459/883 4-Channel Fault Protected Analog 
Multiplexers (1 page) 


HBC2500 3yum BiMOS-E Analog/Digital Library 
(8 pages) 


HI-201HS High Speed Quad SPST CMOS 
Analog Switch (1 page) 
HI-222 High Frequency/Video Switch 
(8 pages) 
HI-524 4 Channel Wideband and Video 
Multiplexer (1 page) 
HI-562A  12-Bit High Speed Monolithic D/A 
Converter (6 pages) 


HI-565A — High Speed Monolithic D/A Converter 
with Reference (1 page) 


HI-574A —~ Fast, Complete 12-Bit A/D Converter 
with Microprocessor Interface 
(15 pages) 


HI5813 CMOS 3.3V, 25us 12-Bit Sampling 
A/D Converter with Internal Track and 


be) N“N 


Hold (12 pages) 


3703 HI5816 = CMOS 12-Bit Sampling A/D Converter 


with Serial Data Output and Internal 
Track and Hold (16 pages) 


HI-674A 12s, Complete 12-Bit A/D Converter 
with Microprocessor Interface 
(11 pages) 


HI-774 8s, Complete 12-Bit A/D Converter 
with Microprocessor Interface 
(12 pages) 


3579 HI1166 8-Bit, 250MSPS Flash A/D Converter 
(12 pages) 


HI1171 8-Bit, 4OMSPS High Speed D/A 
Converter (8 pages) 


HI1175 8-Bit, 2OMSPS Flash A/D Converter 
(11 pages) 


HI1176 8-Bit, 2OMSPS Flash A/D Converter 
(12 pages) 


DG441, Monolithic Quad SPST CMOS Analog HI1179 8-Bit, 35MSPS Video A/D Converter 
DG442 Switches (12 pages) (11 pages) 


3687 DG441/883, Monolithic Quad SPST CMOS Analog 3578 HI1276 8-Bit, 500MSPS Flash A/D Converter 
DG442/883 Switches (12 pages) (11 pages) 


3586 DG444, Monolithic Quad SPST CMOS Analog HI1386 8-Bit, 75MSPS Flash A/D Converter 
DG445 Switches (12 pages) (11 pages) 


HI1396 _8-Bit, 125MSPS Flash A/D Converter 
(12 pages) 


3720 


3688 


DG411/883, Monolithic Quad SPST CMOS Analog 
DG412/883, Switches (10 pages) 
DG413/883 
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3174 HI-5700 —‘8-Bit, 20 MSPS Flash A/D Converter 3084 ICL7126 3. "/n Digit Low Power Single-Chip A/D 


(12 pages) 


HI-5700/ _—‘8-Bit, 20 MSPS Flash A/D Converter 
883 (8 pages) 


Converter (14 pages) 


ICL7134  14-Bit Multiplying p.P-Compatible D/A 
Converter (15 pages) 


2937 HI-5701 6-Bit, 30MSPS Flash A/D Converter ICL7662_ CMOS Voltage Converter (10 pages) 
lid ICL766S | CMOS Micropower Over/Under 
3378 HI-5701/ —6-Bit, 30 MSPS Flash A/D Converter Voltage Detector (13 pages) 
883 (8 pages) 3 i wut a 
ICL8052/ _— Precision 4 '/5 Digit A/D Converter 
3745 HI5702 10-Bit, 40 MSPS A/ D Converter ICL71C03, (21 pages) 
(10 pages) ICL8068/ 
ICL71 
HI-5800 12-Bit, 3MSPS Sampling A/D cank ehss 
Converter (14 pages) ICL8052/ 14/16-Bit .P-Compatible 2-Chip A/D 
ICL7104, 21 
3287 HI5801 _12-Bit, SMSPS A/D Converter (1 page) ee 1De, tannivater (ET pagal 


ICL8068/ 
ICL7104 


ICM7207, 
ICM7207A 


ICM7208 _ 7-Digit LED Display Counter (7 pages) 


IH401A QUAD Varafet Analog Switch 
(5 pages) 


IH5009-12 Virtual Ground Analog Switch 
IH5014, (7 pages) 

IH5016-20 
IH5022, 

IH5024 


HI5810 CMOS 10us 12-Bit Sampling A/D 
Converter with Internal Track and 


Hold (13 pages) 


HI5812 CMOS 12-Bit Sampling A/D Converter 
with Internal Track and Hold (16 pages) 


HI5813 CMOS 3.3V, 20s 12-Bit Sampling 
A/D Converter with Intemal Track and 
Hold (12 pages) 


CMOS Timebase Generator (6 pages) 


3373 


HI7131 3 1/2 Digit Low Power, High CMRR 


LCD Display Type A/D Converter 
(19 pages) 


HI7133 3 1/2 Digit Low Power, High CMRR 


IH5341 Dual SPST CMOS RF/Vi i 
LED Display Type A/D Converter as neha ACRE SSO Nes 
(19 pages) 
IH5352 PST CMOS RF/Vi itch 
HI-7151  10-Bit High Speed A/D Converter with a fone se Cates ESE Pv IRS saiN 
Trach and Hold (17 pages) 
IH61 -Ch | log Multip! 
HI-7152  10-BitHigh Speed A/D Converter with nite iar enaIog MUIUPIEXEr 
Track and Hold (17 pages) 
IH6201 Dual CMOS Dri | T 
2787 HI-7153  8-Channel, 10-Bit High Speed wad aa eet vetags MSHS AO 
Sampling A/D Converter (20 pages) 
157 IH620 4-Ch | Diff ial CM | 
HI-7153/  8-Channel, 10-Bit, High Speed : shaltpleas fe a eae 


883 Sampling A/D Converter (12 pages) 
DATA ACQUISITION APPLICATION NOTES 


ANOO1 Glossary of Data Conversion Terms 
(6 pages) 


HI20201,  10/8-Bit, 160MSPS Ultra High Speed 
HI20203 D/A Converter (12 pages) 


HIN230thru +5V Powered RS-232 Transmitters/ 
HIN241 Receivers (20 pages) 


ICL232 +5V Powered Dual RS-232 
Transmitter/Receiver (8 pages) 


3639 ICL7112  12-Bit High-Speed CMOS puP- 
Compatible A/D Converter (13 pages) 


ICL7115 14-Bit High-Speed CMOS puP- 
Compatible A/D Converter (14 pages) 


ANO02 Principles of Data Acquisition and 
Conversion (20 pages) 


ANO04 The IH5009 Analog Switch Series 
(9 pages) 


ANOO9 Pick Sample-Holds by Accuracy and 
Speed and Keep Hold Capacitors in 


Mind (7 pages) 


ANO12 Switching Signals with Semiconductors 
(4 pages) 


9016 ANO' 6 Selecting A/D Converters (7 pages) 


3112 ICi.7121 16-Bit Multiplying Microprocessor- 
Compatibie D/A Converter (7 pages) 
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NUMBER NUMBER 
The Integrating A/D Converter 


9017 ANO17 
((5 pages) 

9018 ANO18 Do's and Don'ts of Applying A/D 
Converters (4 pages) 


ANO20 A Cookbook Approach to High Speed 
Data Acquisition and Microprocessor 
Interfacing (23 pages) 


DESCRIPTION 


ANO23 _ LowCost Digital Panel Meter Designs 


(5 pages) 
Build an Auto-Ranging DMM with the 


ICL7103A/8052A A/D Converter Pair 
(6 pages) 


ICL7104: A Binary Output A/D 
Converter for Microprocessors 
(16 pages) 


ANO28 


ANO30 


ANO32 Understanding the Auto-Zero and 
Common Mode Performance of the 


ICL7106/7107/7109 Family (8 pages) 


AN042 Interpretation of Data Converter 


Accuracy Specifications (11 pages) 


AN043 Video Analog-to-Digital Conversion 


(6 pages) 


9046 


ANO046 Building a Battery Operated Auto 
Ranging DVM with the ICL7106 

(5 pages) 

Games People Play with Intersil’s A/D 
Converter’s (27 pages) 


AN047 


ANO48 Know Your Converter Codes 


(5 pages) 
Applying the 7109 A/D Converter 
(5 pages) 
Principles and Applications of the 


ICL7660 CMOS Voltage Converter 
(9 pages) 


Tips for Using Single Chip 3.5 Digit A/ 
D Converters (9 pages) 


A 


AN049 


ANO51 


ANO52 


ANO54 Display Driver Family Combines 
Convenience of Use with 
Microprocessor Interfaceability 


(18 pages) 


ANO59 Digital Panel Meter Experiments for 


the Hobbyist (7 pages) 


AN517 Applications of Monolithic Sample and 


Hold Amplifier (5 pages) 


CMOS Analog Miltiplexers and 
Switches; Applications 
Considerations (9 pages) 


Getting the Most Out of CMOS Devic- 
es for Analog Switching Jobs 


(7 pages) 


AN520 


AN521 
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DOCUMENT 
NUMBER 


PART 
NUMBER 


DESCRIPTION 


AN522 Digital to Analog Converter 
Terminology (3 pages) 
AN524 Digital to Analog Converter High 
Speed ADC Applications (3 pages) 
AN531 Analog Switch Applications in A/D 
Data Conversion Systems (4 pages) 
AN532 Common Questions Conceming 
CMOS Analog Switches (4 pages) 
AN534 Additional Information on the HI-300 
Series Switch (5 pages) 
AN535 Design Considerations for A Data 
Acquisition System (DAS) (7 pages) 
AN538 Monolithic Sample/Hold Combines 
Speed and Precision (6 pages) 
AN539 A Monolithic 16-Bit D/A Converter 
(5 pages) 
AN543 New High Speed Switch Offers Sub- 
50ns Switching Times (7 pages) 
9557 AN557 Recommended Test Procedures for 
Analog Switches (6 pages) 
AN559 HI-222 Video/HF Switch Optimizes 
Key Parameters (7 pages) 
98759 AN8759 _ Low Cost Data Acquisition System 
Features SPI A/D Converter (9 pages) 
AN9203 Using the HI5800 Evaluation Board 
(13 pages) 
AN9213 Advantages and Application of 
Display Integrating A/D Converters 
(6 pages) 
AN9214 — Using Harris High Speed A/D 
Converters (10 pages) 
AN9215 —_— Using the HI-5700 Evaluaton Board 
(7 pages) 
AN9216 ~—_— Using the HI5701 Evaluation Board 
(8 pages) 
AN9303 = Upgrading Your Application to the 
HI7166 or HI7167 (7 pages) 
99309 AN9309 _—_— Using the HI5800/HI5801 Evaluation 
Board (8 pages) 
AN9313 Circuit Considerations in Imaging 


Applications (8 pages) 


AN9316 Power Supply Considerations for the 
HI-222 High Frequency Video Switch 


(2 pages) 


99328 AN9328 Using the HI1166 Evaluation Board 
(9 pages) 
| AN9329 ~~ Using the HI1176/HI1171 Evaluation 


Board (5 pages) 
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AN9330 


AN9331 


AN9332 


AN9333 


AN9336 


AN9337 


AN9402 


DESCRIPTION 


Using the HI1396 Evaluation Board 
(9 pages) 


Using the HI1175 Evaluation Board 
(10 pages) 

Using the HI1276 Evaluation Board 
(10 pages) 

Using the Hi1386 Adapter Board 

(2 pages) 


Mult-Meter Display Converter Eases 
DMM Design (6 pages) 

Reduce CMOS-Multiplexer Troubles 
Through Proper Device Selection 

(6 pages) 

Keeping the HI-0201 Switch Closed 
When Removing the V+ Supply 

(1 page) 
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AN9406 


AN9411 


TB323 


TB324 


TB325 


NUMBER 


DESCRIPTION i 


Using the HI20201/03 Evaluation Kit 
(11 pages) 


Using the HI1171 Evaluation Kit 
(6 pages) 


Replacing an MP7684/MP7684A with 
an HI5700 (1 page) 


Replacing an MP7682 with an HI5701 
(1 page) 


Clamping the Analog Input of the 
HI5800 (1 page) 


Understanding Glitch in a High Speed 
D/A Converter (2 pages) 
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HARRIS HEADQUARTER LOCATIONS BY COUNTRY: 
U.S. HEADQUARTERS EUROPEAN HEADQUARTERS 
Harris Semiconductor Harris Semiconductor 
1301 Woody Burke Road Mercure Centre 
Melbourne, Florida 32902 100, Rue de la Fusee 
TEL: (407) 724-3000 1130 Brussels, Belgium 
TEL: 32 2 724 21 11 
SOUTH ASIA NORTH ASIA 
Harris Semiconductor H.K. Ltd Harris K.K. 
13/F Fourseas Building Shinjuku NS Bldg. Box 6153 
208-212 Nathan Road 2-4-1 Nishi-Shinjuku 
Tsimshatsui, Kowloon Hong Kong Shinjuku-Ku, Tokyo 163-08 Japan 
TEL: (852) 723-6339 TEL: (81) 3-3345-8911 
TECHNICAL ASSISTANCE IS AVAILABLE FROM THE FOLLOWING SALES OFFICES: 
UNITED STATES CALIFORNIA COS MOSS s ccigdsacnievenes 714-433-0600 
SAN W080. ccc esadeandsibnecas 408-995-7322 
Woodland Hills............... 818-992-0686 
FLORIDA Melbourne .................. 407-724-3576 
GEORGIA UGE, 6954040208420 S40 NtRKS 404-476-2033 
ILLINOIS SOMAUMBUIG. os sccccaesece ers 708-240-3480 
MASSACHUSETTS BUMGION, «ceed enes cuenanns 617-221-1850 
NEW JERSEY VOOIMIOOS .c06 eesenuccieesans 609-751-3425 
NEW YORK Great Neck..............000- 516-829-9441 
TEXAS Pth sas sev abe unadweeawens 214-733-0800 
INTERNATIONAL FRANCE Pecasc cree doer rnhveoeeres 33-1-346-54046 
GERMANY MUM ack npsaseeececicecees 49-89-63813-0 
HONG KONG BROWN sade ecasestanengeas 852-723-6339 
ITALY PNG 5 pt3a0005eteeeeone ses 39-2-262-0761 
JAPAN TOMO 50 sence pede pisnedends 81-33-345-8911 
KOREA COME ccdctc ee shhe veda ncn as 82-2-551-0931 
“) 
SINGAPORE eo re 65-291-0203 WI 
UNITED KINGDOM Camberley............0..0:- 44-2-766-86886 z 
TAIWAN i (|| a a era pee 886-2-7 16-9310 a 
< 
7) 
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North American Sales Offices and Representatives 


ALABAMA 


Harris Semiconductor 
Suite 103 

600 Boulevard South 
Huntsville, AL 35802 
TEL: (205) 883-2791 
FAX: 205 883 2861 


Giesting & Associates 
Suite 15 

4835 University Square 
Huntsville, AL 35816 
TEL: (205) 830-4554 
FAX: 205 830 4699 


ARIZONA 


Compass Mktg. & Sales, Inc. 


11801 N. Tatum Bivd. #101 
Phoenix, AZ 85028 

TEL: (602) 996-0635 

FAX: 602 996 0586 


P.O. Box 65447 
Tucson, AZ 85728 
TEL: (602) 577-0580 
FAX: 602 577 0581 


CALIFORNIA 


* 


% 


Harris Semiconductor 
Suite 320 

1503 So. Coast Drive 
Costa Mesa, CA 92626 
TEL: (714) 433-0600 
FAX: 714 433 0682 


Harris Semiconductor 
3031 Tisch Way 

1 Plaza South 

San Jose, CA 95128 
TEL: (408) 985-7322 
FAX: 408 985 7455 


CK Associates 

8333 Clairemont Mesa Blvd. 
Suite 102 

San Diego, CA 92111 

TEL: (619) 279-0420 

FAX: 619 279 7650 


Ewing Foley, Inc. 
185 Linden Avenue 
Auburn, CA 95603 
TEL: (916) 885-6591 
FAX: 916 885 6598 


Ewing Foley, Inc. 
895 Sherwood Lane 
Los Altos, CA 94022 
TEL: (415) 941-4525 
FAX: 415 941 5109 


Vision Technical Sales, Inc. 


26010 Mureau Road 
Calabasas, CA 91302 
TEL: (818) 222-0486 
FAX: 818 591 1403 


CANADA 


* Field Application Assistance Available 


Blakewood Electronic 
Systems, Inc. 

#201 - 7382 Winston Street 
Burnaby, BC 

Canada V5A 2G9 

TEL: (604) 444-3344 

FAX: 604 444 3303 


Clark Hurman Associates 
Unit 14 

20 Regan Road 

Brampton, Ontario 

Canada L7A IC3 

TEL: (905) 840-6066 

FAX: 905 840-6091 


308 Palladium Drive 
Suite 200 

Kanata, Ontario 
Canada K2B 1A1 
TEL: (613) 599-5626 
FAX: 613 599 5707 


78 Donegani, Suite 200 
Pointe Claire, Quebec 
Canada HOR 2V4 

TEL: (514) 426-0453 
FAX: 514 426 0455 


COLORADO 


Compass Mktg. & Sales, Inc. 


Suite 350D 
5600 So. Quebec St. 


Greenwood Village, CO 80111 


TEL: (303) 721-9663 
FAX: 303 721 0195 


CONNECTICUT 


Advanced Tech. Sales, inc. 


Westview Office Park 
Bldg. 2, Suite 1C 


850 N. Main Street Extension 


Wallingford, CT 06492 
TEL: (508) 664-0888 
FAX: 203 284 8232 


FLORIDA 
Harris Semiconductor 
* 1301 Woody Burke Rd. 
Melbourne, FL 32901 
TEL: (407) 724-3576 
FAX 407 724 3130 


Sun Marketing Group 
1956 Dairy Rd. 

West Melbourne, FL 32904 
TEL: (407) 723-0501 

FAX 407 723 3845 


GEORGIA 
Giesting & Associates 
* Suite 108 
2434 Hwy. 120 
Duluth, GA 30136 
TEL: (404) 476-0025 
FAX: 404 476 2405 


ILLINOIS 
Harris Semiconductor 
* Suite 600 
1101 Perimeter Dr. 
Schaumburg, IL 60173 
TEL: (708) 240-3480 
FAX: 708 619 1511 


Oasis Sales 

1101 Tonne Road 

Elk Grove Village, IL 60007 
TEL: (708) 640-1850 

FAX: 708 640 9432 


INDIANA 
Harris Semiconductor 
* Suite 100 
11590 N. Meridian St. 
Carmel, IN 46032 
TEL: (317) 843-5180 
FAX: 317 843 5191 


Giesting & Associates 
370 Ridgepoint Dr. 
Carmel, IN 46032 

TEL: (317) 844-5222 
FAX: 317 844 5861 


IOWA 
Oasis Sales 
Suite 203 
4905 Lakeside Dr., NE 
Cedar Rapids, IA 52402 
TEL: (319) 377-8738 
FAX: 319 377 8803 


KANSAS 
Advanced Tech. Sales, inc. 
Suite 8 


601 North Mur-Len 
Olathe, KS 66062 
TEL: (913) 782-8702 
FAX: 913 782 8641 


KENTUCKY 
Giesting & Associates 
212 Grayhawk Court 
Versailles, KY 40383 
TEL: (606) 873-2330 
FAX: 606 873 6233 


MARYLAND 
New Era Sales, Inc. 
Suite 103 
890 Airport Pk. Rd 
Glen Burnie, MD 21061 
TEI: (410) 761-4100 
FAX: 410 761-2981 


MASSACHUSETTS 
Harris Semiconductor 


* Six New England Executive Pk. 


Burlington, MA 01803 
TEL: (617) 221-1850 
FAX: 617 221 1866 


Advanced Tech Sales, Inc. 
Suite 102 

348 Park Street 

Park Place West 

N. Reading, MA 01864 
TEL: (508) 664-0888 

FAX: 508 664 5503 


MICHIGAN 
Harris Semiconductor 
* Suite 460 
27777 Franklin Rd. 
Southfield, MI 48034 
TEL: (810) 746-0800 
FAX: 810 746 0516 


Giesting & Associates 
Suite 113 

34441 Eight Mile Rd. 
Livonia, MI 48152 

TEL: (810) 478-8106 
FAX: 810 477 6908 
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Giesting & Associates 
1279 Skyhills N.E. 
Comstock Park, Ml 49321 
TEL: (616) 784-9437 
FAX: 616 784 9438 


MINNESOTA 
Oasis Sales 
Suite 210 
7805 Telegraph Road 
Bloomington, MN 55438 
TEL: (612) 941-1917 
FAX: 612 941 5701 


MISSOURI 
Advanced Tech. Sales 
13755 St. Charles Rock Rd. 
Bridgeton, MO 63044 
TEL: (314) 291-5003 
FAX: 314 291 7958 


NEBRASKA 
Advanced Tech. Sales 
13755 St. Charles Rock Rd. 
Bridgeton, MO 63044 
TEL: (314) 291-5003 
FAX: 314 291 7958 


NEW JERSEY 
Harris Semiconductor 

* Plaza 1000 at Main Street 
Suite 104 
Voorhees, NJ 08043 
TEL: (609) 751-3425 
FAX: 609 751 5911 


Harris Semiconductor 
724 Route 202 

P.O. Box 591 
Somerville, NJ 08876 
TEL: (908) 685-6150 
FAX: 908 685-6140 


Tritek Sales, Inc. 
Suite 410, One Mall Dr. 
Cherry Hill, NJ 08002 
TEL: (609) 667-0200 
FAX: 609 667 8741 


NEW MEXICO 
Compass Mktg. & Sales, Inc. 
Suite 109 
4100 Osuna Rd., NE 
Albuquerque, NM 87109 
TEL: (505) 344-9990 
FAX: 505 345 4848 


NEW YORK 
Harris Semiconductor 
Hampton Business Center 
1611 Rt. 9, Suite U3 
Wappingers Falls, NY 12590 
TEL: (914) 298-0413 
FAX: 914 298 0425 


Foster & Wager, Inc. 
300 Main Street 
Vestal, NY 13850 
TEL: (607) 748-5963 
FAX: 607 748 5965 


2511 Browncroft Blvd. 
Rochester, NY 14625 
TEL: (716) 385-7744 
FAX: 716 586 1359 


North American Sales Offices and Representatives (Continued) 


Foster & Wager, inc. 
7696 Mountain Ash 
Liverpool, NY 13090 
TEL: (315) 457-7954 
FAX: 315 457 7076 


Trionic Associates, Inc. 

* 320 Northern Bivd. 
Great Neck, NY 11021 
TEL: (516) 466-2300 
FAX: 516 466 2319 


NORTH CAROLINA 
Harris Semiconductor 
4020 Stirrup Creek Dr. 
Building 2A, MS/2T08 
Durham, NC 27703 
TEL: (919) 405-3600 
FAX: 919 405 3660 


New Era Sales 
Suite 203 

1110 Navajo Dr. 
Raleigh, NC 27609 
TEL: (919) 878-0400 
FAX: 919 878 8514 


OHIO 
Giesting & Associates 
P.O. Box 39398 
2854 Blue Rock Rd. 
Cincinnati, OH 45239 
TEL: (513) 385-1105 
FAX: 513 385 5069 


Suite 521 

26250 Euclid Avenue 
Cleveland, OH 44132 
TEL: (216) 261-9705 
FAX: 216 261 5624 


6324 Tamworth Ct. 
Columbus, OH 43017 
TEL: (614) 752-5900 
FAX: 614 792-6601 


OKLAHOMA 
Nova Marketing 
Suite 1339 
8125D East 51st Street 
Tulsa, OK 74145 
TEL: (800) 826-8557 
TEL: (918) 660-5105 
FAX: 918 665 3815 


OREGON 
Northwest Marketing Assoc. 
Suite 330 
6975 SW Sandburg Road 
Portland, OR 97223 
TEL: (503) 620-0441 
FAX: 503 684 2541 


PENNSYLVANIA 
Giesting & Associates 
471 Wainut Street 
Pittsburgh, PA 15238 
TEL: (412) 828-3553 
FAX: 412 828 6160 


TEXAS 
Harris Semiconductor 
* Suite 205 
17000 Dallas Parkway 
Dallas, TX 75248 
TEL: (214) 733-0800 
FAX: 214 733 0819 


* Field Application Assistance Available 


Nova Marketing 

Suite 180 

8310 Capitol of Texas Hwy. 
Austin, TX 78731 

TEL: (512) 343-2321 

FAX: 512 343-2487 


Suite 174 

8350 Meadow Rd. 
Dallas, TX 75231 
TEL: (214) 265-4600 
FAX: 214 265 4668 
Corporate Atrium Il 
Suite 140 

10701 Corporate Dr. 
Stafford, TX 77477 
TEL: (713) 240-6082 
FAX: 713 240 6094 


Alllance Electronics 
7550 E. Redfield Rd. 
Scottsdale, AZ 85260 
TEL: (602) 483-9400 
FAX: (602) 443 3898 


Arrow/Schweber 
Electronics Group 
25 Hub Dr. 

Melville, NY 11747 
TEL: (516) 391-1300 
FAX: 516 391 1644 


Electronics Marketing 
Corporation (EMC) 
1150 West Third Avenue 
Columbus, OH 43212 
TEL: (614) 299-4161 
FAX: 614 299 4121 


Farnell Electronic Services 
(Formerly ITT Multicomponents) 
300 North Rivermede Rd. 
Concord, Ontario 

Canada L4K 3N6 

TEL: (416) 798-4884 

FAX: 416 798 4889 


Gerber Electronics 

128 Carnegie Row 
Norwood, MA 02062 

TEL: (617) 769-6000, x156 
FAX: 617 762 8931 


Hamilton Hallmark 

10950 W. Washington Bivd. 
Culver City, CA 90230 
TEL: (310) 558-2000 

FAX: 310 558 2809 (Mil) 
FAX: 214 343 5988(Com) 


Newark Electronics 
4801 N. Ravenswood 
Chicago, IL 60640 
TEL: (312) 784-5100 
FAX: 312 275-9596 


Wyle Laboratories 
(Commercial Products) 
3000 Bowers Avenue 
Santa Clara, CA 95051 
TEL: (408) 727-2500 
FAX: 408 988-2747 
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UTAH 
Compass Mktg. & Sales, Inc. 


Suite 320 

5 Triad Center 

Salt Lake City, UT 84180 
TEL: (801) 322-0391 
FAX: 801 322-0392 


WASHINGTON 
Northwest Marketing Assoc. 


Suite 330N 

12835 Bel-Red Road 
Bellevue, WA 98005 
TEL: (206) 455-5846 
FAX: 206 451 1130 


Zeus Electronics, 

An Arrow Company 
100 Midland Avenue 
Pt. Chester, NY 10573 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 
FAX: 914 937-2553 


ALABAMA 


Arrow/Schweber 
Huntsville 
TEL: (205) 837-6955 


Hamilton Hallmark 
Huntsville 
TEL: (205) 837-8700 


Wyle Laboratories 
Huntsville 
TEL: 205) 830-1119 


Zeus, An Arrow Company 
Huntsville 

TEL: (407) 333-3055 

TEL: (800) 52-HI-REL 


ARIZONA 


Alliance Electronics, inc. 
Gilbert 
TEL: (602) 813-0233 


Scottsdale 

TEL: (602) 483-9400 
Arrow/Schweber 
Tempe 

TEL: (602) 431-0030 
Hamilton Hallmark 
Phoenix 

TEL: (602) 437-1200 

Wyle Laboratories 
Phoenix 

TEL: (602) 437-2088 

Zeus, An Arrow Company 
Tempe 

TEL: (408) 629-4789 

TEL: (800) 52-HI-REL 
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WISCONSIN 
Oasis Sales 
1305 N. Barker Rd. 
Brookfield, Wi 53005 
TEL: (414) 782-6660 
FAX: 414 782 7921 


North American Authorized Distributors and Corporate Offices 


Obsolete Products: 


Rochester Electronic 
10 Malcom Hoyt Drive 
Newburyport, MA 01950 
TEL: (508) 462-9332 
FAX: 508 462 9512 


Hamilton Hallmark and Zeus are the only authorized North American 
distributors for stocking and sale of Harris Rad Hard Space products. 


North American Authorized Distributors 


CALIFORNIA 
Alliance Electronics, Inc. 


Santa Clarita 
TEL: (805) 297-6204 


Arrow/Schweber 
Calabasas 
TEL: (818) 880-9686 


Irvine 
TEL: (714) 587-0404 


San Diego . 
TEL: (619) 565-4800 


San Jose 
TEL: (408) 441-9700 


Hamilton Halimark 
Costa Mesa 

TEL: (714) 641-4100 
Los Angeles 

TEL: (818) 594-0404 
Sacramento 

TEL: (916) 624-9781 
San Diego 

TEL: (619) 571-7540 
San Jose 

TEL: (408) 435-3500 
Wyle Laboratories 
Calabasas 

TEL: (818) 880-9000 
Irvine 

TEL: (714) 863-9953 
Rancho Cordova 
TEL: (916) 638-5282 


SALES OFFICES 


San Diego 
TEL: (619) 565-9171 


Santa Clara 
TEL: (408) 727-2500 


Zeus, An Arrow Company 
San Jose 

TEL: (408) 629-4789 

TEL: (800) 52-HI-REL 
Yorba Linda 

_ TEL: (714) 921-9000 

TEL: (800) 52-HI-REL 


CANADA 
Arrow/Schweber 
Burnaby, British Columbia 
TEL: (604) 421-2333 
Dorval, Quebec 

TEL: (514) 421-7411 


Nepan, Ontario 

TEL: (613) 226-6903 
Mississagua, Ontario 
TEL: (905) 670-7769 
Farnell Electronic Services 
Burnaby, British Columbia 
TEL: (604) 421-6222 
Calgary, Alberta 

TEL: (403) 273-2780 
Concord, Ontario 

TEL: (416) 738-1071 

V. St. Laurent, Quebec 
TEL: (514) 697-8149 
Nepean, Ontario 

TEL: (613) 596-6980 
Winnipeg, Manitoba 

TEL: (204) 786-2589 
Hamilton Hallmark 


Montreal 
TEL: (514) 335-1000 


Ottawa 

TEL: (613) 226-1700 
Vancouver, B.C. 
TEL: (604) 420-4101 
Toronto 

TEL: (416) 795-3859 


COLORADO 
Arrow/Schweber 
Englewood 

TEL: (303) 799-0258 
Hamilton Hallmark 
Denver 

TEL: (303) 790-1662 
Colorado Springs 
TEL: (719) 637-0055 
Wyle Laboratories 
Thornton 

TEL: (303) 457-9953 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 


CONNECTICUT 

Alliance Electronics, Inc. 
Shelton 

TEL: (203) 926-0087 


Arrow/Schweber 
Wallingford 
TEL: (203) 265-7741 


Hamilton Hallmark 
Danbury 
TEL: (203) 271-2844 


Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 


FLORIDA 
Alliance Electronics, Inc. 
Tampa 
TEL: (813) 831-7972 


Arrow/Schweber 
Deerfield Beach 
TEL: (305) 429-8200 


Lake Mary 
TEL: (407) 333-9300 


Hamilton Hallmark 
Miami 

TEL: (305) 484-5482 
Orlando 

TEL: (407) 657-3300 


St. Petersburg 
TEL: (813) 541-7440 


Wyle Laboratories 
Fort Lauderdale 
TEL: (305) 420-0500 


St. Petersburg 
TEL: (813) 576-3004 


Zeus, An Arrow Company 
Lake Mary 

TEL: (407) 333-3055 

TEL: (800) 52-HI-REL 


GEORGIA 
Arrow/Schweber 
Duluth 
TEL: (404) 497-1300 
Hamilton Halimark 
Atlanta 
TEL: (404) 623-5475 
Wyle Laboratories 
Duluth 
TEL: (404) 441-9045 
Zeus, An Arrow Company 
TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 


ILLINOIS 
Alliance Electronics, Inc. 
Vernon Hills 
TEL: (708) 949-9890 


Arrow/Schweber 
Itasca 
TEL: (708) 250-0500 


Hamilton Hallmark 
Chicago 
TEL: (708) 860-7780 


Newark Electronics, Inc. 
Chicago 

TEL: (312) 907-5436 
Wyle Laboratories 
Addison 

TEL: (708) 620-0969 


* Field Appiication Assistance Available 


North American Authorized Distributors (Continued) 


Zeus, An Arrow Company 
Itasca 

TEL: (708) 595-9730 

TEL: (800) 52-HI-REL 


INDIANA 
Arrow/Schweber 
Indianapolis 
TEL: (317) 299-2071 
Hamilton Hallmark 
Indianapolis 
TEL: (317) 872-8875 


Zeus, An Arrow Company 
TEL: (708) 595-9730 
TEL: (800) 52-HI-REL 


IOWA 
Arrow/Schweber 
Cedar Rapids 
TEL: (319) 395-7230 


Hamilton Hallmark 
Cedar Rapids 
TEL: (319) 362-4757 


Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 


KANSAS 
Arrow/Schweber 
Lenexa 
TEL: (913) 541-9542 
Hamilton Halimark 


Kansas City 
TEL: (913) 888-4747 


Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 


MARYLAND 
Arrow/Schweber 
Columbia 
TEL: (301) 596-7800 


Hamilton Hallmark 
Baltimore 

TEL: (410) 988-9800 
Wyle Laboratories 
Columbia 

TEL: (410) 312-4844 


Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 


MASSACHUSETTS 
Alliance Electronics, Inc. 
Winchester 
TEL: (617) 756-1910 


Arrow/Schweber 
Wilmington 

TEL: (508) 658-0900 
Gerber 

Norwood 

TEL: (617) 769-6000 
Hamilton Hallmark 
Boston 

TEL: (508) 532-9808 
Wyle Laboratories 
Burlington 

(617) 272-7300 
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Zeus, An Arrow Company 
Wilmington, MA 

TEL: (508) 658-4776 

TEL: (800) HI-REL 


MICHIGAN 
Arrow/Schweber 
Livonia 
TEL: (313) 462-2290 
Hamilton Hallmark 
Detroit 
TEL: (313) 416-5800 
Grandville 
TEL: (616) 531-0345 
Zeus, An Arrow Company 
TEL: (708) 595-9730 
TEL: (800) 52-HI-REL 


MINNESOTA 
Arrow/Schweber 
Eden Prarie 
TEL: (612) 941-5280 


Hamilton Hallmark 
Minneapolis 

TEL: (612) 881-2600 

Wyle Laboratories 
Minneapolis 

TEL: (612) 853-2280 
Zeus, An Arrow Company 
TEL: (214) 380-4330 

TEL: (800) 52-HI-REL 


MISSOURI 
Arrow/Schweber 
St. Louis 
TEL: (314) 567-6888 


Hamilton Hallmark 

St. Louis 

TEL: (314) 291-5350 
Zeus, An Arrow Company 


TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 


NEW JERSEY 
Arrow/Schweber 
Marlton 
TEL: (609) 596-8000 


Pinebrook 
TEL: (201) 227-7880 


Hamilton Halimark 
Cherry Hill 
TEL: (609) 424-0110 


Parsippany 

TEL: (201) 515-5300 

Wyle Laboratories 

Mt. Laurel 

TEL: (609) 439-9110 
Zeus, An Arrow Company 


TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 


NEW MEXICO 
Hamilton Hallmark 
Albuquerque 
TEL: (505) 345-0001 
Zeus, An Arrow Company 
TEL: (408) 629-4788 
TEL: (800) 52-HI-REL 


North American Authorized Distributors (Continued) 


NEW YORK 
Alliance Electronics, Inc. 
Binghamton 
TEL: (607) 648-8833 


Huntington 
TEL: (516) 673-1900 


Arrow/Schweber 
Hauppauge 

TEL: (516) 231-1000 
Melville 

TEL: (516) 391-1276 
TEL: (516) 391-1300 
TEL: (516) 391-1277 


Rochester 
TEL: (716) 427-0300 


Hamilton Hallmark 
Long Island 
TEL: (516) 434-7400 


Rochester 
TEL: (716) 475-9130 


Syracuse 
TEL: (315) 453-4000 


Zeus, An Arrow Company 
Pt. Chester 

TEL: (914) 937-7400 

TEL: (800) 52-HI-REL 


NORTH CAROLINA 
Arrow/Schweber 
Raleigh 
TEL: (919) 876-3132 


EMC 
Charlotte 
TEL: (704) 394-6195 


Hamilton Hallmark 
Raleigh 
TEL: (919) 872-0712 


Zeus, An Arrow Company 
TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 


OHIO 
Alliance Electronics, Inc. 
Dayton 
TEL: (513) 433-7700 
Arrow/Schweber 
Solon 
TEL: (216) 248-3990 


Centerville 

TEL: (513) 435-5563 
EMC 

Columbus 

TEL: (614) 299-4161 


Hamilton Hallmark 
Cleveland 

TEL: (216) 498-1100 
Columbus 

TEL: (614) 888-3313 
Toledo 

TEL: (419) 242-6610 

Zeus, An Arrow Company 
TEL: (708) 595-9730 

TEL: (800) 52-HI-REL 


OKLAHOMA 
Arrow/Schweber 
Tulsa 
TEL: (918) 252-7537 


Hamilton Hallmark 
Tulsa 
TEL: (918) 254-6100 


Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 


OREGON 
Almac/Arrow 
Beaverton 
TEL: (503) 629-8090 
Hamilton Hallmark 
Portland 
TEL: (503) 526-6202 


Wyle Laboratories 
Beaverton 
TEL: (503) 643-7900 


Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 


PENNSYLVANIA 
Arrow/Schweber 
Pittsburgh 
TEL: (412) 856-9490 
Hamilton Hallmark 
Pittsburgh 
TEL: (412) 281-4150 
Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 


TEXAS 
Alliance Electronics, Inc. 
Carrollton 
TEL: (214) 492-6700 


Arrow/Schweber 
Austin 

TEL: (512) 835-4180 
Dallas 

TEL: (214) 380-6464 
Houston 

TEL: (713) 530-4700 
Hamilton Hallmark 
Austin 

TEL: (512) 258-8848 


Dallas 
TEL: (214) 553-4300 


Houston 
TEL: (713) 781-6100 


Wyle Laboratories 
Austin 

TEL: (512) 345-8853 
Houston 

TEL: (713) 879-9953 


Richardson 
TEL: (214) 235-9953 


Zeus, An Arrow Company 
Carrollton 

TEL: (214) 380-4330 

TEL: (800) 52-HI-REL 


UTAH 
Arrow/Schweber 
Salt Lake City 
TEL: (801) 973-6913 


Hamilton Hallmark 
Salt Lake City 
TEL: (801) 266-2022 


Wyie Laboratories 
West Valley City 
TEL: (801) 974-9953 


Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 


WASHINGTON 
Almac/Arrow 
Bellevue 
TEL: (206) 643-9992 


Hamilton Hallmark 
Seattle 
TEL: (206) 881-6697 


Wyle Laboratories 
Redmond 
TEL: (206) 881-1150 


Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 


WISCONSIN 
Arrow/Schweber 
Brookfield 
TEL: (414) 792-0150 
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Hamilton Hallmark 
Mitwaukee 
TEL: (414) 797-7844 


Wyle Laboratories 
Waukesha 
TEL: (414) 521-9333 
Zeus, An Arrow Company 
TEL: (708) 595-9730 
TEL: (800) 52-HI-REL 
Harris Semiconductor 
Chip Distributors 
Chip Supply, Inc. 
7725 N. Orange Blossom Trail 
Orlando, FL 32810-2696 
TEL: (407) 298-7100 
FAX: (407) 290-0164 


Elmo Semiconductor Corp. 
7590 North Glenoaks Bivd. 
Burbank, CA 91504-1052 
TEL: (818) 768-7400 

FAX: (818) 767-7038 


Puerto Rican 
Authorized Distributor 


Hamilton Hallmark 
TEL: (809) 731-1110 


South American 
Authorized Distributor 


Graftec Electronic Sales Inc. 
One Boca Place, 

Suite 305 East 

2255 Glades Road 

Boca Raton, Florida 33431 
TEL: (407) 994-0933 

FAX: 407 994-5518 


BRASIL 
Graftec Electronics 
Av. Moema 538 
04077-022 Sao Paulo - SP 
Brasil 
TEL: 55 11 572 2727 
FAX: 55 11 575 7519 


European Sales Offices and Representatives 


European Sales Headquarters 
Harris S.A. 
Mercure Center 
100 Rue de la Fusee 
1130 Brussels, Belgium 
TEL: 32 2 724 21 11 
FAX: 32 2 724 2205/...09 


DENMARK 
Delco AS 
Titangade 15 
DK - 2200 Copenhagen N 
TEL: 45 35 82 12 00 
FAX: 45 35 82 12 05 


* Field Application Assistance Available 


FINLAND 
Teknokit OY 
Reinikkalan Kartano 
SF - 51200 Kangasniemi 
TEL: 358 59 432031 
FAX: 358 59 432367 


FRANCE 
Harris SARL 
* 2-4, Avenue de l'Europe 
F - 78140 Velizy 
TEL: 33 1 34 65 40 00 
TEL: 33 1 34 65 40 81 (Dist) 
TEL: 33 1 34 65 40 27 (Sales) 
FAX: 33 139 46 40 54 
TLX: 697060 
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GERMANY 

Harris Semiconductor GmbH 
* Putzbrunnerstrasse 69 

81739 MOnchen 

TEL: 49 89 63813-0 

FAX: 49 89 6376201 

TWX: 529051 

Harris Semiconductor GmbH 

Kieler Strasse 55 - 59 

25451 Quickborn 

TEL: 49 4106 50 02-04 

FAX: 49 4106 6 88 50 

TWX: 211582 


SALES OFFICES 


European Sales Offices and Representatives (Continued) September 1994 
Harris Semiconductor GmbH Laser Electronics 
PORTUGAL SWEDEN 
Wegener Strasse, 5/1 Cristalonica Componentes Delco AS Ballynamoney 
D - 71063 Sindelfingen De Radio E Televisao Lda Kemistvagen, 10A Greenore 
TEL: 49 7031 8 69 40 Rua Bernardim Ribeiro, 25 Box 516 Co. Louth, Ireland 
TWX: 7265431 TEL: 351 13 53 46 31 TEL: 46 8 630 86 00 a g's ala 
Ecker Michelstadt GmbH FAX: 351 13 56 17 55 FAX: 46 8 732 49 20 , 
In den Dorfwiesen 2a TWX: 64119 S.M.D. 
Postfach 33 44 TURKEY Comtech House 
D - 64720 Michelstadt SLOVENIA EMPA Redgate Road 
TEL: 49 6061 22 33 Avtotehna Elektronik Mamulleri South Lancashire Indust. Estate 
FAX: 49 6061 50 39 Celovska 175 Pazarlama AS Ashton-In-Makerfield 
TWX: 4191630 P.O. Box 593 Besyol Londra Asfalti acta Sto 
Ljubljana TK - 34630 Sefakoy/ Istanbul : 

—_r 0 TEL: 386 61 551 287 TEL: 90 1 599 3050 FAX: 44 942 274732 
D - 85521 Ottobrunn FAX: 386 61 1594 112 FAX: 90 1 598 5353 Stuart Electronics Ltd. 
TEL: 49 89 6 09 70 04 TWX: 21137 Phoenix House 
FAX: 49 89 6 09 81 70 SPAIN -" Se Salle oe 

cos 2. astlehill, Carluke 
adi tai Avda. Europa, 30 — . Harris Semiconductor Ltd Lanarkshire ML8 5UF 
D - 48301 Nottuin-Darup Port. 1; esc. izq; Bajo A Riverside Way TEL: 44 555 751566 
TEL: 49 2502 60 65 28224 Pozuelo de Alarcon Camberley FAX: 44 555 751562 
FAX: 49 2502 18 89 Madrid Surrey GU15 3YQ TWX: 777404 
TWX: 892565 TEL: 91 3523052 TEL: 44 276 686 886 

° FAX: 91 3521147 FAX: 44 276 682 323 
Dipl. -Ing. Hartmut Welte 
Hepbacher Strasse 11a : : . 
D - 88677 Markdorf European Authorized Distributors 
TEL: 49 7544 7 25 55 
FAX: 49 7544 7 25 55 AUSTRIA DENMARK Avnet EMG SA 
Avnet E2000 Ges.mbH Avnet Nortec A/S * 81, Rue Pierre Semard 
ISRAEL Waidhausenstrasse 19 Transformervej, 17 F-92320 Chatillon Sous Bagneux 

Aviv Electronics Ltd A - 1140 Wien DK - 2730 Herlev TEL: 33 1 49 65 27 00 


Hayetzira Street, 4 Ind. Zone 
IS - Ra’anana 43651 

PO Box 2433 

IS - Ra’anana 43100 

TEL: 972 9 983232 

FAX: 972 9 916510 

TWX: 33572 


ITALY 
Harris SRL 


* Viale Fulvio Testi, 126 
20092 Cinisellio Balsamo 
TEL: 39 2 262 07 61 
(Disti & OEM ROSE) 
TEL: 39 2 240 95 01 
(Disti & OEM Italy) 
FAX: 39 2 248 66 20 
39 2 262 22 158 (ROSE) 
TWX: 324019 


NETHERLANDS 
Harris Semiconductor SA 
Benelux OEM Sales Office 
Mercuriusstraat 40 
NL - 5345 LX Oss 
TEL: 31 4120 38561 
FAX: 31 4120 34419 


Auriema Nederland BV 
Beatrix de Rijkweg, 8 

NL - 5657 EG Eindhoven 
TEL: 31 40 502602 

FAX: 31 40 510255 
TWX: 51992 


* Field Application Assistance Available 


TEL: 43 1 9112847 
FAX: 43 19113853 


EBV Elektronik 
Diefenbachgasse 35/6 
A- 1150 Wien 

TEL: 43 1 8941774 
FAX: 43 1 8941775 


Eurodis Electronics GmbH 
Lamezanstrasse 10 

A - 1232 Wien 

TEL: 43 1 610620 

FAX: 43 1 610625 


Spoerle Electronic 
Heiligenstadter Str. 52 
A- 1190 Wien 

TEL: 43 1 31872700 
FAX: 43 1 3692273 


BELGIUM 


Diode Belgium 


* Keiberg Il 


Minervastraat, 14/B2 
B-1930 Zaventem 
TEL: 32 2 725 46 60 
FAX: 32 2 725 45 11 
TWX: 64475 


EBV Elektronik 
Excelsioriaan 35 

B - 1930 Zaventem 
TEL: 32 2 716 00 10 
FAX: 32 2 720 81 52 


Eurodis Inelco SA/NV 
Avenue des Croix de 
Guerre,116 

B - 1120 Brussels 
TEL: 32 2 247 49 69 


.FAX: 32 2 215 81 02 


TWX: 64475 


TEL: 45 42 84 2000 
FAX: 45 44 92 1552 


Ditz Schweitzer A/S 
Vallensbaekvej 41 
Postboks 5 

DK - 2605 Brondby 
TEL: 45 42 45 30 44 
FAX: 45 42 45 92 06 
TWX: 33257 


FINLAND 
Avnet Nortec OY 
Italahdenkatu, 18 
SF - 00210 Helsinki 
TEL: 358 061 318250 
FAX: 358 069 22326 


Bexab Finland 
Teollisuustie 

SF - 65611 Mustasaari 
TEL: 358 61 32 22 222 
FAX: 358 61 32 22 962 


FRANCE 
3D 
Zi des Glaises 
6/8 rue Ambroise Croizat 
F - 91127 Palaiseau Cedex 
TEL: 33 1 64 47 29 29 


FAX: 33 1 64 47 00 84 
TWX: 603341 


Arrow Electronique S.A. 
73 - 79, Rue des Solets 
Silic 585 

F - 94663 Rungis Cedex 
TEL: 33 1 49 78 49 78 
FAX: 33 1 49 78 05 96 
TLX: 265185 
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FAX: 33 1 49 65 27 38 
TWX: 632247 


CCI Electronique 

5, Rue Marcelin Berthelot 
Zone Industrielle D'Antony 
BP 92 

F - 92164 Antony Cedex 
TEL: 33 1 46 74 47 00 
FAX: 33 1 40 96 92 26 
TWX: 203881 


® 


Harris Semiconductor 
Chip Distributors 


Edgetek 

Zai De Courtaboeuf 
Avenue Des Andes 
91952 Les Ulis Cedex 
TEL: 33 1 64 46 06 50 
FAX: 33 1 69 28 43 96 
TWX: 600333 

Elmo 

Z. A. De La Tuilerie 

B. P. 1077 

78204 Mantes-La-Jolie 
TEL: 33 1 34 77 16 16 
FAX: 33 134 77 95 79 
TWX: 699737 


Hybritech CM (HCM) 

7, Avenue Juliot Curie 

F - 17027 tA Rochelle Cedex 
TEL: 33 46 45 12 70 

-FAX: 33 46 45 04 44 

TWX: 793034 


European Authorized Distributors (Continued) 


EASTERN COUNTRIES 
HEV GmbH 
Alexanderplatz 6 
D - 10178 Berlin 
TEL: 49 30 2483400 
FAX: 49 30 2483424 


GERMANY 
Eurodis Enatechnik 
Electronics GmbH 
Schillerstrasse 14 
D - 25451 Quickborn 
TEL: 49 4106 6 12-0 
FAX: 49 4106 6 12-268 


Avnet/E2000 
Stahigruberring, 12 

D - 81829 Minchen 
TEL: 49 89 4511001 
FAX: 49 89 45110129 


EBV Elektronik SRL 

Via C. Frova, 34 

| - 20092 Cinisello Balsamo (MI) 
TEL: 39 2 660 17111 

FAX: 39 2 660 17020 


Lasi Elettronica SpA 
Viale Fulvio Testi 280 
| - 20126 Milano 

TEL: 39 2 66 10 13 70 
FAX: 39 2 66 10 13 85 
TWX: 352040 


Silverstar Ltd. 

Viale Fulvio Testi 280 

| - 20126 Milano 

TEL: 39 2 66 12 51 
FAX: 39 2 66 10 13 59 
TWX: 332189 


NETHERLANDS 


* Auriema Nederland BV 


EBV Elektronik GmbH 
Hans-Pinsel-Strasse 4 

D - 85540 Haar-bei-MGnchen 
TEL: 49 89 45610-0 

FAX: 49 89 464488 


HED 

Steeler Strasse 529 
D - 45276 Essen 
TEL: 49 201 5636270 
FAX: 49 201 5636279 


Indeg GmbH 

Emil K6mmerling Strasse 5 
D - 66954 Pirmasens 

TEL: 49 6331 9 40 65 

FAX: 49 6331 9 40 64 
TWX: 452269 


Sasco Semiconductor 
GmbH 

Hermann-Oberth Strasse 16 
D - 85640 Putzbrunn 

TEL: 49 89 46 11-0 

FAX: 49 89 46 11-270 


Spoerle Electronic 
Max-Planck Strasse 1-3 
D - 63303 Dreieich 
TEL: 49 6103 3 04-0 
FAX: 49 6103 3 04-201 


GREECE 
Semicon Co. 
104 Aeolou Street 
GR - 10564 Athens 
TEL: 30 1 32 53 626 
FAX: 30 1 32 16 063 
TWX: 216684 


ISRAEL 
Aviv Electronics Ltd 


Hayetzira Street 4, Ind. Zone 
IS - 43651 Ra’anana 

PO Box 2433 

IS - 43100 Ra’anana 

TEL: 972 9 983232 

FAX: 972 9 916510 


ITALY 
Eurelettronica SpA 
Via Enrico Fermi, 8 
| - 20090 Assago (MI) 
TEL: 39 2 457 841 
FAX: 39 2 488 02 75 


* Field Application Assistance Available 


Beatrix de Rijkweg 8 

NL - 5657 EG Eindhoven 
TEL: 31 40 502602 

FAX: 31 40 510255 
TWX: 51992 


Diode Components BV 
Coltbaan 17 

NL - 3439 NG Nieuwegein 
TEL: 31 3402 912 34 
FAX: 31 3402 359 24 


Diode Components BV 
Postbus 7139 

NL - 5605 JC Eindhoven 
TEL: 31 40 54 54 30 
FAX: 31 40 53 55 40 


EBV Elektronik 
Planetenbaan, 2 

NL - 3606 AK Maarssenbroek 
TEL: 31 3465 623 53 

FAX: 31 3465 642 77 


NORWAY 
Hans H. Schive A/S 
Undelstadlia 27 
Postboks 185 
N - 1371 Asker 
TEL: 47 66 900 900 
FAX: 47 66 904 484 
TWX: 19124 


PORTUGAL 
Cristalonica 
Componentes De Radio E 
Televisao, Lda 
Rua Bernardim Ribeiro, 25 
P - 1100 Lisbon 
TEL: 351 13 53 46 31 
FAX: 351 13 56 17 55 
TWX: 64119 


SPAIN 
Amitron-Arrow S.A. 
Albasanz, 75 
SP - 28037 Madrid 
TEL: 34 1 304 30 40 
FAX: 43 1 327 24 72 


EBV Elektronik 
Calle Maria Tubau, 6 
SP - 28049 Madrid 
TEL: 34 1 358 86 08 
FAX: 34 1 358 85 60 


SWEDEN 
Bexab Sweden AB 
P.O. Box 523 
Kemistvagen, 10A 
S - 183 25 Taby 
TEL: 46 8 630 88 00 
FAX: 46 8 732 70 58 


SWITZERLAND 
Avnet E2000 AG 
Boehirainstrasse 11 
CH - 8801 Thalwil 
TEL: 41 1 7221330 
FAX: 41 1 7221340 
Basix AG 
Hardturmstrasse 181 
CH - 8010 Zairich 
TEL: 41 12 76 11 11 
FAX: 41 12761234 


EBV Elektronik 
Vordstadtstrasse 37 
CH - 8953 Dietikon 
TEL: 41 1 7401090 
FAX: 41 17415110 


Eurodis Electronic AG 
Bahnstrasse 58/60 

CH - 8105 Regensdorf 
TEL: 41 18433 111 
FAX: 41 184 33 910 


FABRIMEX 
Kirchenweg 5 

CH - 8032 Zairich 
TEL: 41 1 38 68 686 
FAX: 41 1 38 32379 


TURKEY 
EMPA 


Elektronik Mamulleri 
Pazarlama AS 

Besyol Londra Asfalti 

TK - 34630 Sefakoy/ Istanbul 
TEL: 90 1 599 3050 

FAX: 90 1 598 5353 

TWX: 21137 


UNITED KINGDOM 
Avnet Access Ltd. 
Jubilee House, Jubilee Road 
Letchworth 
Hertfordshire SG6 1QH 
TEL: 44 462 480888 
FAX: 44 462 488567 
TWX: 826505 


Farnell Electronic 
Components Ltd. 
Armley Road, Leeds 
West Yorkshire LS12 2QQ 
TEL: 44 532 790101 

FAX: 44 532 633404 
TWX: 55147 
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Farnell Electronic 
Services Ltd. 
Edinburgh Way. 
Harlow 

Essex CM20 2DE 
TEL: 44 279 626777 
FAX: 44 279 441687 
TWX: 818801 


Jermyn Distribution 
Vestry Industrial Estate 
Sevenoaks 

Kent TN14 5EU 

TEL: 44 732 743743 
FAX: 44 732 451251 
TWX: 95142 


Micromark Electronics Ltd. 
Boyn Valley Road 
Maidenhead 

Berkshire SL6 4DT 

TEL: 44 628 76176 

FAX: 44 628 783799 

TWX: 847397 


Thame Components 

Thame Park Rd. 

Thame, Oxfordshire OX9 3UQ 
TEL: 44 844 261188 

FAX: 44 844 261681 

TWX: 837917 


Harris Semiconductor 
Chip Distributors 


Die Technology Ltd. 
Corbrook Rd., Chadderton 
Lancashire OL9 9SD 

TEL: 44 61 626 3827 

FAX: 44 61 627 4321 
TWX: 668570 


Rood Technology 

Test House Mill Lane, Alton 
Hampshire GU34 20G 
TEL: 44 420 88022 

FAX: 44 420 87259 

TWX: 858456 


South African 
Authorized Distributor 
TRANSVAAL 


Allied Electronic 

Components 

10, Skietiood Street i 
Isando, Ext. 3, 1600 

P.O. Box 69 

Isando, 1600 

TEL: 27 11 392 3804/. . .19 

FAX: 27 11 974 9625 

FAX: 27 11 974 9683 


SALES OFFICES 


Asian Pacific Sales Offices and Representatives 


NORTH ASIA 

Sales Headquarters 

JAPAN 
Harris K.K. 
Shinjuku NS Bidg. Box 6153 
2-4-1 Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163-08 Japan 
TEL: (81) 3-3345-8911 
FAX: (81) 3-3345-8910 


SOUTH ASIA 
Sales Headquarters 
HONG KONG 

Harris HK. Ltd. 
19/F Fourseas Building 
208-212 Nathan Road 
Tsimshatsui, Kowloon 
TEL: (852) 723-6339 
FAX: (852) 739-8946 
TLX: 78043645 


AUSTRALIA 
VSI Promark Electronics Pty Ltd 
16 Dickson Avenue 
Artarmon NSW 2064 
TEL: (61) 2-439-4655 
FAX: (61) 2-439-6435 


INDIA 


Intersil Private Limited 

Plot 54, SEEPZ 

Marol Industrial Area 
Andheri (E) Bombay 400 096 
TEL: (830) 1546/830 3097 
FAX: (830) 836 6682 


KOREA 
Harris Semiconductor YH 
RM #419-1 4TH FL. 
Korea Air Terminal Bldg. 
159-1, Sam Sung-Dong, 
Kang Nam-ku, Seoul 
135-728, Korea 
TEL: 82-2-551-0931/4 
FAX: 82-2-551-0930 
Inhwa Company, Ltd. 
Room #305 
Daegyo Bidg., 56-4, 
Wonhyoro - 2GA, 
Young San-Ku, 
Seoul 140-113, Korea 
TEL: 822-703-7231 
FAX: 822-703-8711 


KumOh Electric Co., Ltd. 
203-1, Jangsa-Dong, 
Chongro-ku, Seoul 

TEL: 822-279-3614 

FAX: 822-272-6496 


PHILIPPINES 
Intergral Silicon Solution, Inc. 
6th Floor Peakson Bldg 
1505 Princeton Street 
Cor. Shaw Bidg. 
Mandauyong 
TEL: 632-786652 
FAX: 632-786731 


SINGAPORE 


Harris Semiconductor Pte Ltd. 


105 Boon Keng Road 
#01-01 Singapore 1233 
TEL: (65) 291-0203 
FAX: 65-293-4301 

TLX: RS36460 RCASIN 


Gloria (S) PTE Ltd 

Block 5073 #02-1656 

Ang Mo Kio Industrial Park 2 
Singapore 2056 

TEL: 4832920 

FAX: 4832930, 4814619 
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TAIWAN 


Harris Semiconductor 
Room 1101, No. 142, Sec. 3 
Ming Chuan E. Road 

Taipei, Taiwan 

TEL: (886) 2-716-9310 

FAX: 886-2-715-3029 

TLX: 78525174 


Applied Component Tech. 


Corp. 

8F No. 233-1 

Pao-Chia Road 

Hsin Tien City, Taipei Hsien, 
Taiwan, R.O.C. 

TEL: (886) 2 9170858 

FAX: 886 2 9171895 


Galaxy Far East Corporation 
8F-6, No. 390, Sec. 1 

Fu Hsing South Road 

Taipei, Taiwan 

TEL: (886) 2-705-7266 

FAX: 886-2-708-7901 

TECO Enterprise Co., Ltd. 
10FL., No. 292, Min-Sheng W. 
Rd. 

Taipei, Taiwan 

TEL: (886) 2-555-9676 

FAX: (886) 2-558-6006 


Asian Pacific Authorized Distributors 


AUSTRALIA 
VSI Promark Electronics 
Pty Ltd 
16 Dickson Avenue 
Artarmon, NSW 2064 
TEL: (61) 2-439-4655 
FAX: (61) 2-439-6435 


CHINA 
Means Come Ltd. 
Room 1007, Harbour Centre 
8 Hok Cheung Street 
Hung Hom, Kowloon 
TEL: (852) 334-8188 
FAX: (852) 334-8649 
Sunnice Electronics Co., Ltd. 
Flat F, 5/F, Everest Ind. Ctr. 
396 Kwun Tong Road 
Kowloon, 
TEL: (852) 790-8073 
FAX: (852) 763-5477 


HONG KONG 
Array Electronics Limited 
24/F., Wyler Centre 
Phase 2 
200 Tai Lin Pai Road 
Kwai Chung 
New Territories, H.K. 
TEL: (852) 418-3700 
FAX: (852) 481-5872 


Inchcape Industrial 
10/F, Tower 2, Metroplaza 
223 Hing Fong Road 
Kwai Fong 

New Territories 

TEL: (852) 410-6555 
FAX: (852) 401-2497 


* Field Application Assistance Available 


Kingly International Co., Ltd. 
Flat 03, 16/F, Block A, 
Hi-Tech Ind. Centre 

5-12 Pak Tin Par St., 

Tsuen Wan 

New Territories, H.K. 

TEL: (852) 499-3109 

FAX: (852) 417-0961 


JAPAN 
Hakuto Co., Ltd. 
1-1-13 Shinjuku Shinjuku-ku 
Tokyo 160 
TEL: 81-3-3355-7615 
FAX: 81-3-3355-7680 
Jepico Corp. 
Shinjuku Daiichi Seimei Bidg. 
2-7-1, Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163 
TEL: 03-3348-0611 
FAX: 03-3348-0623 


Macnica Inc. 

Hakusan High Tech Park 
1-22-2, Hakusan 
Midori-ku, Yokohama-shi, 
Kanagawa 226 

TEL: 045-939-6116 

FAX: 045-939-6117 


Micron, Inc. 

DJK Kouenji Bldg. 5F 
4-26-16, Kouenji-Minami 
Suginami-Ku, Tokyo 166 
TEL: 03-3317-9911 

FAX: 03-3317-9917 


Okura Electronics Co., Ltd. 
Okura Shoji Bidg. 

2-3-6, Ginza Chuo-ku, 

Tokyo 104 

TEL: 03-3564-6871 

FAX: 03-3564-6870 


Takachiho Koheki Co., Ltd. 
1-2-8, Yotsuya 

Shinjuku-ku, Tokyo 160 
TEL: 03-3355-6696 

FAX: 03-3357-5034 


KOREA 

KumOh Electric Co., Ltd. 
203-1, Jangsa-Dong, 
Chongro-ku, Seoul 

TEL: 822-279-3614 

FAX: 822-272-6496 


Inhwa Company, Ltd. 
Room #305 

Daegyo Bidg., 56-4, 
Wonhyoro - 2GA, 
Young San-Ku, 

Seoul 140-113, Korea 
TEL: 822-703-7231 
FAX: 822-703-8711 


NEW ZEALAND 
Components and 
Instrumentation NZ, Ltd. 
Semple Street 
Porirua, Wellington 
P.O. Box 50-548 
TEL: (64) 4-237-5632 
FAX: (64) 4-237-8392 


PHILIPPINES 


Crystalsem, Inc. 

216 Ortega Street 

San Juan, Metro 

Manila 1500 

TEL: (632) 79-05-29 
FAX: (632) 722-1006 
TLX: 722-22031 (IMCPH) 
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SINGAPORE 


B.B.S Electronics PTE, Ltd. 
1 Genting Link 

#05-03 Perfect Indust. Bidg. 
Singapore 1334 

TEL: (65) 7488400 

FAX: (65) 7488466 


Device Electronics PTE, Ltd. 
605B MacPherson Road 
04-12 Citimac Ind. Complex 
Singapore 1336 

TEL: (65) 2886455 

FAX: (65) 2879197 


TAIWAN 


Acer Sertek Inc. 

3F, No. 135, Sec. 2 
Chien Kuo N. Road 
Taipei, Taiwan 

TEL: (886) 2-501-0055 
FAX: (886) 2-501-2521 
Applied Component 
Technology Corp. 

8F No. 233-1 
Pao-Chial Road 

Hsin Tien City, Taipei Hsein, 
Taiwan, R.O.C. 

TEL: (02) 9170858 
FAX: (02) 9171895 


Galaxy Far East Corporation 
8F-6, No. 390, Sec. 1 

Fu Hsing South Road 

Taipei, Taiwan 

TEL: (886) 2-705-7266 

FAX: 886-2-708-7901 

TECO Enterprise Co., Ltd. 
10FL., No. 292, Min-Sheng W. Rd. 
Taipei, Taiwan 

TEL: (886) 2-555-9676 

FAX: (886) 2-558-6006 
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